ini ne Saturated with Air. O. E. 


rate of flow gas thro 

thie orifice is kep by a constant differential pressure 

between the of the ¢apillary tube, and’ the’ specific Wand 

ted in terms of the differential prt 


Litas 

‘J, and Rev. Sei. don ‘pp. April, 1923.)}—The priziciple 
is that g ‘Submerged floating equilibrium witha chair hung if ‘a catenary 
e ‘between the float and an independent point of support. The 
gat can move freely along a tube which is open at both ends has 
(1). Greatly inc sensitiveness of the float in, in density 
the ‘a (@) changes, in density of the liquid, ‘however small, cause 
ropar nal changes j in the position of the float,; (3). the. catenary hanging 
e SB (4), the a] tus is The 
of the of of of such a bi its Tes) 


differences. 


change, in, liquid which. Causes a. vertical, d of Ab, 
measured in, om. ;,, D.=,density of, material of chain; density of 
liquid ; ‘V.= volume. of float, measured inc.c,; , and w = weight in 
grammes. of .cm,-of chain; will. be been, that, the of 
the instrument is. al. volume of the float and inversely 


44 
x 
‘a 
‘ 
3, 
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proportional | is the weight of unit length of the chain. The author 
‘describes various modifications of the‘instrument. H. 


1502. Scientific Notation. F.F.Martens. (Elekt. Zeits, 44. pp. 
522, May 31, 1923.)—This is an attempt to systemiatise scientific notation, 
in so far as physical investigations are concerned. _W. HLS. 


& A 19 and 
1504. Improvement in the Sprengel Pump. J.J. Manley. (Phys. | 
Soc., Proc. 35. pp. 137-139, April, 1923.)—The paper relates to a further 
improvement in the pump) de [Abstract 1467 (1922)), 
which is designed to avoid irregularities due to air skins on the inner 
surfaces of the apparatus. The present improvement consists in means 


for providing a mercury: during $..when the pump is out of 
the formation of is prevented. AUTHOR. 


Ty 
1505. Progressive Waves of a Oscillatory’ 
Jan.-Feb., 1923.) —This is a purely, ma atical. pap 


1506. Boundary Lubrication in Engin ering Practice. T. E. Staton 
(Engineer, 135. pp. 6 une 29, 1923,)—Refers. fo the d i ference 
between the state of lubrication between cyli 1drical, surfaces wi 

Of contact as small as. at pressures up to 3°5 tons per. in., 
and that of the state existing in worm gears in. which the lubrication 
is known, from the N.P.L. experiments in, 1921, to depend upon 
ch acteristics other than viscosity and the nature. of the two surfaces, 
| he. author describes, the. apparatus. ‘made to imitate the. tie 
existing in worm gears and gives results of experiments. in damping t 
swings of the with various lubricants. “The shov 


Two series of experiments were carried out, one e with a large fea pee 
or chamber and the other with a small one, the inclinometer being com- 
of two fine heated platinum wires 0°10 mm. diameter. 
e. the two. wit which constitute two atms of a Wheatstone brid 
“the methc Of mounting in. the brass) chamber ate given. The 
deeoek of the galvanometer depends Bs the variation of the the 


conditions of the. respective wires as plane of the, wires is 
about a horizontal axis either in or at right angles to their plane. At 
atmospheric pressure (760 mm.) ‘for equal” Values of ‘the bridge current 
thefe ‘is ‘a’ relatively ‘small difference in the deflection for 90° rotation: 
‘Curves were plottéd of the results of the experiments, ‘atid it was observed 
that ‘for’ all ‘the “respective Values of the bridge Currént,' provided ‘the 

m ‘the chamber is’ sufficiently’ ‘reduced; ‘the! sensitivity: of the 
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| eter. n carbon: dioxide lates 
dumber the. thermal effect,.experienced by: the: ‘wires or 
rotation is, conditioned. part! by, convection: and conduction. 
and tadiation in.) the, chambet . convection effects are almost 
ted... The. differential, Ponvection effect,.is inflnenced (2), the 
higher temperature .of wire, the, diminished. density. of the 
gas in, the. large..chamber,. and. ,(c). the .increased welocity of -the free 
convection current from the wires. due.to,, (a): and explanation 
of, the characteristics of the:various..curves is, given. (For large values 
of the heating current.and moderate,or,Jarge. values, ofthe pressure in 
_ the chamber the sensitivity of the inclinometer in which the wires are. 
sutrounded by air would be greater than in the case where carbon dioxide 
stirrounds the wires! Results are also ‘given ‘ity the two cases only 
Japan, “Proce: 3-5) English.) The paper is: a 
supplement ‘toa former one [Abstract (1906)}, and ‘is ‘inainily con: 
‘cerned’ with ‘the discussion of difficulties “suggésting’ “émendations’ and 
theory 'as originally propoended: 
New' ‘“MacMickael Vistosimetev: (Optical 
‘Socvof America) Rev. Sci. Inst. April; '1923.)--This 
instrament’ consists essentially: ‘of ‘torsional péndaluth “with a ‘bob 
hanging ‘im’the liquid be' ‘tested. On a turntabletis placed an’ 
with” the-tup “holding the liquid’; ‘thé 'spacé between the 
cups containing water’ or oil and a coil 6f fésistante wire for electric 
heating. ‘As the turntable ‘is: rotated at a-constant by an electric 
‘motor; the: peridulum ‘has'a ‘constant deflection during any one test, due 
to the Wiseous:’ drag’of*the liquid: When bob is jngtead 
-of the ‘disc’ type, ‘a ‘third ‘cup is ‘placed “inside thé other’ two; oil Or water 
being “poured round’ it'to ‘complete contact with ‘the heating jacket. 
Methods ‘of avoiding Sources’ of error suchas end effects;’turbulence, and 
imperfect the’ torsional’ wiré°are described’ ‘The’ ‘author 
goes’ intolothe ‘measurement’ moments: “series “of “experimental 
results’ are giver)! using’ wires of different ‘diameters ‘with a cylindri¢al 
bob,’ and the constants of wires obtained’ by ‘calibration with  dils’ of 
known viscosity are tabulated. In the measurement of deflection by 
the! thiffor and sttaight stale there are two cases (1f Where'the deflection 
is ‘very sinall, (2) where’ the’ angle is too large’ to assume ‘that it is ‘pro- 
‘portional ‘to! ‘its tangent of these are discussed bythe author. 


Aprib 18, °and: pp: 481-482," April 20,97923.)— An’ accoutit 
‘of the methods in’use in the engine testing laboratories of the Impérial 
‘College of Science for measuring the rate'of supply of air’to pétrol engines. 
“The mieasuring ‘device is a‘sharp-edged circular orifice (“ throttle-plate” 
in the side of a box éotinected, to'thé induction’ pipe, the pressure héas 
across the orifice being’ measured by ‘a one’ of ‘the tube 
being. connected “to ‘the box’ anid’ the’ other ‘Gpen the: ‘atmosphere, 
‘Tables giving the: weight of dty ait second nd for orifices 
to’ 2p im, for’ a head: at Standard °tem- 
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perature | and pressure, and the. corrections to be:applied at 
temperatures’ and pressures are used ;'for’other healls; ow V head. 
A numerical example ‘explains how they’ are’ employed.’ ‘The inaccuracies 
due to variable’ suction are avoided” by sit-boxes’ betweett orifice and 

induction It is found that two in ‘series more effective than 
is' ‘a ‘single latger- box; Emphasis is laid on’ the ‘absolute’ ‘necessity 
stopping all leaks if results are to be at’ all trustworthy. “An ‘ingenions 
device, due to Prof. Callendar, consisting’ of''a orifice in a by-pass 
around @ shut-off valve, at the same time’ detects and‘meastrés leak 

Pheley. (Am. Soc. Mech. Eng., J. 46. pp: 223-228; Disc., 228-229, 
and 270, April, 1923.)—An investigation of the errors occurring in the 
measurement of-gas flow, due to its pulsation and. of means of eliminating 
these errors... A small reciprocating: compressor, discharging into a 3-in. 
pipe line, 20 ft; long, used .as the’ source) of »pulsating «flow, and 
inferential ”’. meters; only, were) studied:., While. the results. obtained 
refer, strictly, to. the actual system used, yet probable. ‘that the 
baste principles established will be of universal application.  _— 

There is, pulsation;of velocity,..and of pressure... The. former. twas: 
by: means of a: Pitot tube, the impact.and trailing orifices being 
connected: to opposite sides of a diaphragm to which.a mirror was: fixed, 
allowing photographic, records of the pulsations to be obtained. -Some — 
of these records.are given, and this apparatus formed; a means-of testing 
the devices tried as to.their efficacy in destroying the pulses; The 
pressure, pulses were detected by Crosby indicators attached to: two 
points of the tube,;, One. result),of; the examination of simultaneous: 
diagrams. was, to show ‘that these: pressure pulses}:were transmitted at 
the velocity of sound... The most significant feature.of the.meter' readings. 
was.an increase in the case of pulsating flow, amounting to, in extreme 
several hundred. per cent. . Throttling. the manometer ‘steadied it, 

but didnot reduce, the error, Throttling the) tube itself was of some 
use, but.even when: this introduced. a pressure drop of 6 ini of mercury, 
there was still an error.of about The, most device was 
W: GB. 
Electric. Field om the Viecosity 3 Sirk. 
(Zeits. f, Physik, 13..1 and 2, pp, 35-47, 1923.)--On the kinetic theory 
of Gases, viscosity is considered as depending, upon pressure, and | 
The author considers its dependence on an electric field assuming 
that ‘the molecules are neutral aggregates of positive and negative elec- 
tricity... It,,is, assumed; that) the molecules: are electric: quadfupoles,’” 
which in, an electric field F have. a moment; m aF. The) factor «a, 
which. represents. the the .molecule,!.is given by 
a =. 3 which is obtained; from: the molecular refraction -of ‘the 
material, for, infinitely long waves Pg. is the Loschmidt:constant.. {See- 
Lorentz,...‘" The; Theory of 303, Note’ 54; Debye, 
Abstract \571 The, quadrupole’ is given in terms. 
of .Cy, the. principal electric: moments..of inertia of the molecule. 
consider the gas to flow through a narrow parallelepiped 
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a molecule ina istetion, an sagle the normal these 


where the smallest; distance 

If there.is no/force ‘between the ‘molecules, this is equal to: the 
are attractive forces between’ the «molecules, then “Sutherland gives 
S* = s® (1 + cH/KT) where H denotes the work done by two molecules 


in moving from infinity up to’ contact; K is Boltzmann’s constant, and 


¢ a factor depending on the power law evaluated by Enskog (Dissertation, — 
Upsala, 1917). If there is no electric field, H is independent of 
wai we Sutherland's ‘eonstant, we find 


ocbnnat to the flow. H now becomes a function of te: which the author 
proceéds to evaluate by the help of Debye’s work and the property of 
dipoles, and finally obtains equation’ AB/4'+ AC +: AB 
cos? 6/4. To calculate 7F, the viscosity with the field on, we have to 
calculate the value of 1 + cH/KT.. ‘Making use of Enskog’s values for ¢, 
the author finally obtains 7F/j) = 1 — (F%c4a2/KS*)(2/5 B—C)/(T + 94). 
Whether this ratio is > 1 depends only on B and C, as all the other 
_ quantities are penitive!? ‘The: éxpressions obtained ‘for’ B and C’ show 
that (2/6 B — C) is also positive, and hence the electric field diminishes 
the viscosity. A numerical’ ‘calculation ' ‘for. the cases of nitrogen and 
oxygen gives respectively the expressions 7F/y = 1 — 4-1 x 10-°, 
and »F/yo = 1 — 3-0 x 10-8 at 14°C. These results agree well with 
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itt Photo hic Gelatine Fil 


pear errors of a series of parallax plates are tabulated, and it is shown 
that the probable error due to film displacement is + 0:0003 
confirming ‘Schlesinger’s’ s'fesults. Ross has shown that Qn plates ie 
with ‘a’ tanning’ compound there a a general contraction towards 
developed images. “The author interprets ‘these results ‘as due to unequ: 
drying. ‘having been’ tanned” by ‘the veloper, 
less water than ‘the surrounding film‘and “hence dries quicker and 
contracts ‘atthe expense of the wet portions round the’ image. Uneven 
drying shows exactly a similar ‘action. Discussion. —F. Dyson 
dlways' taker in “drying stellar photographs for ‘ineasurement.” 
Baker's: The contraction it’ celluloid films ié*fat more serious.” R. 
Cheshire: The final overall contraction of a celluloid coated. shot is 
Local @istértions’ do ‘hot excéed and canbe eliminated 
by Subsequent washing!’ “B.V. Storr ‘The irregula & 
Elastic: Constants: of Spruce. Carrington. (Phil. Mag. 45: 
1055-3057, May,.1923.)—-A table giving: the! results of. 
on- four! balks, of D; «shows mean» values’ the 
‘moduli ini terms. of a unit stress of 10* grammes weight per sq. The 
“direct moduli jare:moted: by, Ex, Ba 
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eral strain in the ection of # | | 
grain:anhd normal and: tangential respectively to the annual layers.” 
ay are the; three principal values:of> the 
table 


on. G84 4 650} 11,000: 4 564 | 888 621 | 506 22°65 
Bis 1100 } 863 |.18, 150. (606 | 437: 860 | 687 | 38. 
C | 1,015 | 607 | 12,650 608 | 495 | 632 506} 23:6 
1,005) } 385. } B96 | 602 | 588°} 26-1 


Values of A, B, and Care given by thre equations o of the ctype 


“> 


and of F, and by then equations of the type | Be. 


be 
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. Soc,, Proc, 6. Part 3. 160-179, 1922.)-—The author explains 
the mechanical concerned in the propulsion, of a racing 
eight.” Graphs are given showing calculated values. of speeds of. the, 
oarsmen’ s bodies, and of the boat ;. and also of the forces.employed., 
[hese are based on, estimated. values of fluid resistance, and .of pressure 
on the oar, blades. . . The Tesults of some. French, and English experiments, 
in, automatically 4 recordin g speeds and forces, are. ‘oligill for comparison 
Precession of the Spinning Top. G, Greenhill, (Phil. Mag. 45. 
23.)—Some corrections 0 a former paper. [Abstract 
73 It is out that the dynamics of the top, spinning 
about a fixed point O, may be stated in the two propositions; (1) The 
impulse vector OHdescribes:a curve, in.a horizontal plane'in consequence 
of the.constancy: ‘ofthe’ component’ impulse about the vertical; and 
the projection of the centre of gravity of, the-top om this horizontal plane 
describes.the hodograph of the curve traced by H, 
a right angle) ftue universally. of top. Bor 
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ai topowith symmetry,» the, curve :traced by Poinsot 
hetpolhade;: the axle is ;constant, The 
ldtter-motionyis: expressible: by elliptic function’; but, so. far,, for the 
géneralunsymmetrical top; the: determination of the H curve has defied 
The Rupture, Constant. of Roch- Salts; 
24. 131-137, , March, Abs. 1044 
(1922)} rough. calculation .that, it. was probable that. the rupture 
constant; for ,rock-salt. according. tothe ion. theory is about 100 to 1000 
times by. expesiment, In. consequence this’ 
result, was confirmed. by more. accurate direct calculation. A 
of the discrepancy appears possible by taking into consideration. movements 
due to temperature, The present paper which is a og emeorenenrst 
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Cylinders. .. (Roy. Phil. Trans. 223. pp. 280-343, 


& 
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elated, mathematical fivid 
motion.[see Abstract 715) (1922),.261 (1923)}... After.a review of previous 
work by, others, the mathematical investigation of a possible symmetrical — 
disturbance, in}the. motion. ofa viscous fluid: contained between. two 
infinite coaxial rotatingicylinders is undertaken ; :for details the paper must — 
be-consulted. The-.criterion of stability is‘obtained,, but-its discussion is 
confined: to:\the. search forthe type of instability which first appears 
as. the speed..of,rotation jis:.gradually increased) -which is. probably. the 
only one. that can be put to, the test of experiment... ‘This is found to 
be, a splitting up into.sections by-equidistant planes perpendicular 
the axis, ‘or vortex rings, according 
as the cylinders rotate:inithe same, on.opposite directions; and..the sense 
of vortex. notation.1n two adjacent sections/is opposite (see the-stream+ 
lines sketched.) This; type -ofinstability: was: experimentally: realised, 
VOL, XXVI.—-A.— 1923. t-— a — 
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and detected by ‘coloured! water’ a/ring in 
the inner ¢ylinder. °' Comparison between’ observed and) predicted spacing 
of the vortices, and the speed at which*instability set in‘was extremely — 
good, observed and ‘predicted points falling’ close to smooth: 
many cases a spiral’form of instability: was'‘observed.; The subsequent 
motion of the fluid was observed, but no effort was made to circulate 
it. If the speed was slightly increased/''the' vortex system remiained 
is photographed after a “ Tite OF 8 minutes) provided the directions 
f rotation weré the same: For rotations in ‘opposite direction, the system 
ultimately ‘broke ‘up, alternate vortices: éxpanding on one side’ of ‘the 
cylindér and Contracting ‘on the other, the’ ones expanding 
J. Sci. 5. pp. 303-313, April, 1923.)—The author shows that cleavage 
is governed by three simple rules in its’ rélation to the distribution of 
electrons ‘and atomi¢ ‘nuclei in crystal latti¢es/’ These are : \(1) ‘The 
surfaces éxposed tend to be electrically neutral; (2) weaker bonds tend 
to be broken rather than stronger; (3) if all bonds are equally strong, 
cleavage occurs between planes connected by the ‘minimum number. 
Complete agreement is shown for the cases, diamond, zinc blende, wartzite, 
common salt, pyrites, calcite, aragonite, and and 
bismuth metals. A. Wh. 


1520. Cooritination Cor ounds and the Boky Sidg wick 
Soc.; pp. 725-730, April, 1923. )—Some™ten | years ago 
[Warner succeeded in resolving certain of his coordinated compounds 
into their optically. active components, and thereby definitely established _ 
- the truth. of his view of their sixfold structure: Since then structural 
4 ry has been in the unsatisfactory conditionof having | two incom- 
“patible theories, that -of the inorganic chemist. and that of Werner, each 
“quite competent to explain the relations of its own group of substances, 
be neither capable of being extended with any success to cover the whole 
id. The object of this paper is to show that with the help of: Bohr's 
yelkatly. published theory of atomic structure this can now. be done. 
‘To explain the Werner, sixfold structure, Bohr’s theory. is. considered in 
outline as to the relation of the groups in the periodic table.’ Bohr regards 
the electrons as rotating round the nucleus in orbits whose shapes are 
determined’ by the laws of ordinary dynamics, but subject to the quantum 
-festriction, which makes a certain set' of orbits ‘alone possible, the arrange- 
of the orbits in an ‘atom being’ arrived at by means of Bohr’s corre- 
‘spondence’ principle resting on a’mathematical analysis of: ‘possible orbits 
and largely supported by the evidence of the optical spectra. '' The arrange- 
ments indifferent atoms differ in stability, and’ chemical combination 
depends solely onthe possibility of increasing this’ stability’ bya ‘re: 
atrangement of the orbits through the co-operation of twoor more atoms. 
This stability cannot ‘be increased in the idert gases, hence their inactivity. 
‘The development of tlie sizes of the successive groups ‘of ¢levtrons!is very 
fully: discussed: In) the’ well-established ‘coordinated compounds ‘it’’is 
shown that ‘the octet theory'does not apply, but thatthe octet’ is replaced 
group of shared ‘electrons; which ‘is expressed by‘ the Werner 
Coordination number) 6; and the ‘stereochemical ‘results show that these 
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of atoms’ are arranged at the angular points of an octahedron 
The second’ peculiarity of ‘these ‘compounds, viz. the apparent 
 Tence of univalent radicles and molécules' of ammonia or water) as wéll 
as their behaviour on ionisation, can easily be accounted for on the ordinary ; 
of structiiral chemistry, and this' is now ‘corrélated ‘with’ the 
a number expressitig the effective valency of the 
being atrived at‘ as’ follows, for every coordinated’ compound ‘the 
ionisation ‘of ‘which’ is established : ‘Every or will conttitute 
two electrons, oné for the linkage, to make the nitrogen 
oxygen’ ter-valent. “EachCl"or ‘other univalént® radicle’ will 
add ‘one; for the linkage Each (univalent) kation ‘outside’ the ‘bracket 
will‘ also-add one} ‘whilst for every anion ‘one ‘must be subtracted } 
coordinated compounds of ascertained ‘stritture; consistent 
‘values for each series are given, and to obtain from these the actual Sige 
_ of valency’electrons, or electrons in ‘the ‘two highest quantum grouf 
_ the saturated atom, the number of eléétronis itt the lower quatiturti’ 
(for the Fe’ series’ 2 +- 8;for the Pt' seriés'2. +'8'+ 18 +132, etc.) is sub- 
tracted’from fhe’ atomic number and’ the valency number caléulated from 
the’ compéund ‘added°to the differéncé!’A ‘table of ‘résults is’ included: 
The’ complex ‘cyanides Show quite a different kind of regularity, the'types 
Rg Cyg and Ry Cyg ‘prevailing; irrespective of the atomic’ numiber 
of this'makes ‘it’ probable that it’ these ‘cases the tumber 6"is due 
‘to some whole different cause, such as the formation of tricyanogen rings: 
evidence adduced; howéver, is enough to show that the’structare 
those compounds’ for which Werner's doctrine of sixfold symmetry ‘is 
most fully: established ean ibe explained, with the help’ of Bohr’s theory, 
1521. Determination of the Di poe-Distamee the HOt Molécule' by 
Frivold and Hassel. (Phys: Zeits: 24: 
pp. 82+86, Feb) 16; 1998:)-Debye’s: fortiila for’ the change’ of the’ di 
electric constant with temperature contains a factor 1/3. ‘From quantum 
considerations: Pauli [Abstract 969. (1923)] replaced 1/3 that 
2716 where is the dipole moment ‘and gw stand for 
classical ‘and quantum.’ Under certain: conditions’ it should: be’ possible 
to decide between ‘the two formulz#: Falkenhagen and Weigt [Abstract 
1843' (1922))} meanwhile determined the dielectric constant of hydro- 
whilst Kratzer [Abstract 861 (1921)}*had made measure- 
ments in the ultra-red the ‘dipole distance of the formér was only! about 
of the core’ distance of the latter. The authors therefore determine 
_ the dipole distance of HCl by the method’ of electrostriction’ [Abstract 
617 (1922))}; modifying ‘the illustrated apparatus for this purpose. “The 
* experiments proved very difficult because the insulation of the condenser 
failed suddenly in’ most ¢ases, owing:'to: the ‘hygroscopic character of 
the HCl. The dipole-length deduced was°smailler’than that calculated 
from the/dielectric ‘Constant ‘and only’ 1/3 of the core distance’; “but the 
‘admit discrimination ‘between the two formule. 
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1923.)—-The halogen. salts crystallise.in,the cubic.system, the atoms 
of the alkali metals and) those of the halogens being arrangedialternately — 
at. the.corners of the cubes.; >the paper contains.a calculation of the com+ 
pressibility of certain cubic. crystals.of. these; salts; based on. 
hypothesis,-[see-,Abstract 277, (1923)] that the. octet: of. the. 
and that these.eight electrons lie at the corners of.a cube, which,,from.con- 
siderations of symmetry, has its edges parallel to those of the cubejof:the 
crystal lattice.. salts, examined. were. the chlorides, . bromides, and 
iodides, of sodium.and potassium, andthe chloride and. bromide.of silver. 
A calculation is. also included of the. specific inductive capacities. of ‘the | 
chlorides. of sodium. and potassium. Throughout, satisfactory, agreement 
is obtained jbetween the calculated: and values.” Tables, .of 


‘Au Explanation of the the Rotation of | 
Henstock., (Chem. News, 126:. pp.,.262-266, April .27,;,.321-325, 
25, and-pp. 337-340, June 1, 1923,)-—This is a continuation: ef'a. 
previous .communication (Chem. News, .126,,.p. 129, 1923) ;-.the hype- 
thesis: brought: forward.is intended to.explain the: underlying. cause of 
‘the theory of induced alternate polarity of atoms, [Kermack and/Robinson, 
Abstract (1922)]: . The nucleus, is assumed to have two positive 
poles at opposite ends.of a diameter ; this.nucleus axis may place 
itself indifferent positions with respect to the outer-electron shell. .. This 
may. produce induced. polarity in the, atom,.or. according to..Lapworth, 
the atom has latent induced alternate: polarity. .. This. induced polarity, 
which is weaker than the permanent periodic polarity, explains the union — 
of two:atoms. of the same.element to. form a molecule,.or the union of 
carbon atoms to form a long chain in many organic compounds. Alternate 
atoms have opposite induced polarity, and the axes of the alternate nuclei 
point different directions, -It.\is the permanent. periodic. polarity 
depending on the outer. electron ‘shell: which) governs the: formation of 
compounds like NaCl, where the Cl atem/with seven electrons in its-outer 
shell pulls:away the solitary. external electron of the Na atom, and the 
resulting:ions Nat; and hold; together by. electrostatic: attraction. 
In the,author’s first paper such a bond is called an electro valence bond, 
It is not. quite-clear whether this view. is retained:in the second: paper. 
of. the’octet cube of an atom, which has an‘ electron..at one end 
but-none at the other, is.capable of forming part of a singlevalence bond. 
| If-two.vertical edges approach in such/a way.that the two electrons :con- 
cerned are one atthe top of its.edge andjthe other. at the bottom, and 
if the-nuclei are oriented inthe two atoms so that ‘more lines’ of force 
pass:ont through -one.edge than through the other, the two edgés will 
come together, and in the case of Cl,,for example; two. complete octets 
will -be.formed, united along one edge, the two-electrons. at the ends of« 
this edge being shared. between. the octets.».The formation (of double: and 
triple, bonds.és also: considered -and a number,of-rules are (worked out 
which. govern: the action: Parts: IJ/and ILI ‘apply: the; above principles 


1524. there.an Element of :Zera-Atomic Number ?. »F..H. 
(Chem: News, 126. pp: 307-308, May, 18, “May. 25, 
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atomic number, zero is assumed, and .if the number of active pei 
b the, inert gases is. subtracted. from its atomic number,, the 


ina Rey. 21. pp, 402-407, April, 1923.)—-The method: used has: been 
explained in. connection with certain alloys of silver with gold.and 
palladium. Fourteen alloys ‘of different compositions were prepared 
from, Armeo, aon. and.electrolytic’ nickel, and rolled.,into thin :tapes ; 
various ‘heat treatments ; were applied, and. X-ray. diffraction. _patterns 
were obtained,., With zero to..25 per, cent: Ni the structure: is chiefly 
body, centred. cubic, the parameter increasing 1078 om. 
for. pure, iron to about: 2/89. x 1078 cm... With zero to..70-per. cent, Fe 
the, structure is. chiefly face centred, cubic,..the parameter increasing 
from 3-510. x 1078 for, pure nickel to about 3+60:x 17%: .With about 
30. per, cent. Ni either structure, is on. the..verge of instability, and; the 
two. may. exist:side by side. The atomic number of nickel.is 28, and that 
of iron 26,80 that.there are two extra.nucleus electrons im the former 
metal, _It.is suggested that.in pure iron, with 
ment of molecules,.each atom having eight equidistant neighbours, these 
neighbours ape attracted by the eight faces, of four; elliptical electronic 
orbits ; ,while,in pure nickel there are six elliptical electronic orbits involved 
with. twelve. faces; ‘which attract the twelve equidistant neighbouring 
molecules, of, the,.face. centred. lattice... The author considers. that - this 
assumption helps, to explain. the peculiar, density relations. between the 
different, alloys ;.. /he.suggests, that the electrons responsible,,for, the..co- 
hesion of metallic. crystals are not the electrons, but those of a 


Chen. ve. of Tin. Tetra-Lodide. Be. 


Theory. “of Polyatomic, Molecules... 
(Phys. Zeits. .24. .pp..1+12,. Jan. 1923 Kratzer's 
into. the band, spectra of polyatomic molecules. [Abstract 
$61 (1921)),, more particularly. of the: diatomic. molecules of the halogen 
hydrides, show,.that only by investigation, of the, interactions. between 
the; vibrational and rotational degrees of freedom, can. the finer. structure 
be elucidated. His. a method,, however, is applicable 
to heteropolar molecules. The present authors, by means of a method 
of quantising: disturbed, systems, [see, Abstracts..1055, 2114 (1922)}; have 
ained very,.simple method, when , applied» to diatomi¢ molecules, 
of. expressing: ‘this interaction.to, any approximation desired, and on the 
assumption that, the mutual potential, energy of the two, nuclei is a 
function only of the distance, separating them. The. only, further assump- 
tion,.is that the, electronic. configuration .remains, 
’_and.therefor >,, the 
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developed, and” these ‘aré extremely complex, ‘but there are no ‘mat! 
matical difficulties ‘to be overcome, only’ the trouble of laborious com- 
putation. ‘The questions of ‘nutherical Computation, with thé exception of 
a comparatively simple case, are postponed for treatment in a paper to 
follow later. : _ G.W.pe T. 

Gravitationa Fiala of Particle id 
combriage. _ (Phil. 45. Pp. ‘126-732, April, 1923.) 


Is Relativity ‘Theory’ Based? “Physical 
Raschevsky.  (Zeits: Physik, 14 2:\pp. 1074149; 1923.)The ‘Restricted 
‘Theory. —The velocity of light in empty spacé is ‘assumed to be auni 
constant; What alone ‘has been accurately measuréd is the time occupied 
by the ‘forward and backward passage of a reflected tay over the measured — 
distance separatitig’ the ‘mirror from’ the’ source of light. It has’ “been 
shown. by de Sitter that if the backward forward times are unequal, 
an irregulatity in’ the apparent motion of the very distant spectroscopic 
double stars would be caused’ by the inequality, and might ‘conceivably 
be ‘Observable; But’ in all other cases, ¢g.’of rays’ parallel and perpen- 
dicularto the direction of motion ofthe source, the constancy of the 
‘velocity ‘appears only unproved but unprovable! and‘ the 
other postulates of the theory are critically discussed and thé conclusions 
drawn ‘are to the effect that they aré certainly not physical’ hy; 
i; hypotheses which ean ‘be tested ‘by observation, but*putely mathe: 
matical’ conventions which appear ‘at’ present as coherent and 
‘convenient for the representation of physical’ phenomena in’ ‘| 
They aré, moreover; ‘such that no research could “possibly. disprove ‘hein 
but it may’ well happen, ‘as our physical knowledgé increases, that the 
whole scheme may become so complex that a simpler one maly be sotight 
°° Binsiein’s Génevtil Relativity Theory Here thie’ fundainerital assum, 
tions are: The 4-space is not Euclidean, but has a curvature varyin 
ution, and motion of the matter which’ it contains; 

are’ geodesic null tracks! The ‘first and fundamental’ assumption is’ retide 
Poincaré has called an“ indifferent ” hypothesis, arid the whole scheme 
_ ean be’ rebuilt ‘without it. For the representation ‘of gravitational pheno- 
mena non-Euclidean geometry would appear ‘to be the more ‘suitable, 


Integration of Equations. Darmo 
Reéendus, 176: pp. 646-648, March 6," pp: 731-733; 
March 12,' 1923. author définés an ‘exterior Einstein space ‘ag one 
_ in which ’'the gravitation tensor vanishes and’ ai intérior One in 
which is ‘tot’ the ‘case. “The ‘exterior space is ‘Studie 
‘boundary. a= 0, = wh 
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Surface, ..This. being,: so, 
the whole space: will determined: and) areigiven, »the 
foxmer defining, the fundamental . form: \of, the. 3-space;: and: the. Var 
defining; an: invariant.quadratio form, and the, be regarded 
as determining an infinitely thin strip, of\4-space two. 
spaces. 
the “Second paper ‘the start’ interior ‘te exterior 
similar Coordinates ‘being used, ‘and “Ggaiti ‘repfésenting ‘geodesic 
norinal ‘distance from a certain 3-space. It is then found that the pair 

s on either side of boun prolonga one 
or values. of the potentials their first 
all’ one sid of the to thosé on. its other. ‘side. | 


bodies thus : To each ma terial mass is attached a quadratic form which 

ts intetior ds®, ‘Bach “+ 1ese forms admits of but one prolongation 

Ag ‘the external space, an d they. must. be Pontes, on opposite. sides 
of the boundary provided the coordinate system be a unique one.. The 
cohditions determine, the author claims, as far as is’ possible the. mutual 
of ‘the movements’ of the » ‘bodies, But he admits. that, 
in the sim simple the Appears ver} 


THe Rod “in we Theory of 
Rélativity. W. Zeits. 24: ‘pp. 87-90; Feb. “15, °1923.)— 
The author here ‘seeks to establish axiomatically the relationships ‘Which. 
are® getierally: ‘valid ‘Between ‘the ordinary and world and to 
“up “the contradictory ‘atid “incompleté statements which ate to be 
found in the literature ore the subject Abstract (1917)). ‘Farther 
it is‘ showh that thé Velocity ‘of light, ‘whe ‘defined invatiantly, ‘never 
depends on diréction” 6f’ the ‘propagated light ray, and that the 
original physi cal significaricé’ Of world metrics can be found, as in the 
Special theory” of relativity,” ‘from the” “characteristic ‘behaviour of 
8532) Light Paths in’ Theory: van. 
der Woude. Anisterdam, Proo/26. 7 and 8. pp: 288-202, 
21923. In English,.)—In ‘Einstein’s theory’ the path ofa light’ Tay is. 
found by expressing the ‘condition that itis geodesic null line in the. 
“‘If*then the! line element: ofthe space-time ‘be taken as. 
= Deudaidxy, the light path satisfies — the equations of the 
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P 
suriace #4 = U must have as its generating lines. the geodesics of the 
whole space, belonging to both exterior and interior space. For infini- 
tesimal mass the classical definition of geodesics is obtainéd in exact : 
form, not as hitherto approximately. The results can be extended to | 
the of t atter tensor appropriate to a perfect fluid, the method a 


the corresponding ‘components of two: tensors of ‘the same ‘Kind at 


as follows : geodesic having one point with the tig dit at 
common with a -wull line is itself a:nulltine:/ Let, wo. be: thé time ‘coordi’ 
nate, Themin 3-space ata point! arbitrary direction is defined 
by. giving definite ratios:to 2, 8). Tf, however, ‘we assume 
these ratios to. be: given, we can give such) values’ to that: the 
condition = = O(A, 3) is Sutisfied: 


The theor the physical meaning: In. S-space.@ ray of 


wink Mag. 45. pp. 177-181, Jan., 1923. compone 
which “are themselves ‘tensors, in’ Einstein's theory either represent 
physical quantities | or aré ‘such that physical quantities are ‘representable 
in tetins of them. ‘Hence the conditions of their equality are of funda- 
mental importance. Two. tensors of the same kind (contravariant 
covatiant, or mixed) and the same order are defined .as. equal if theit 
corresponding components are equal in all Coordinate systems, and fro 7 
the laws of formation of tensors and components | ‘it follows that: 


order ‘are equal in One coordinate system, then ‘the tensors are. sling 
and'as a ‘corollary to this: Tf the | Smponents of a tensor vanish in, one 
coordinate system, “they” vanish in every coordinate. 
5; = b;, and when a; + a;, b; + bj. ‘The author here and proves 
the following theorem suggested by a passage in ‘Einstein’ $ Prince 
Lectures, which, with its two corollaries, provides a new set ‘of. condi- - 
tions promising important applications : If one component a Of 3 a tensor 
A is equal to the corresponding component 8 of the tensor B, ‘of the 
same, kind and order as A, in all coordinate systems, then: the; ¢orre- _ 
sponding components. of the class of and are equal: Hence. follow 


immediately corollary, (1)--If one, component. of, each class, of, 4, tensor 


A ig equal to the corresponding component of,a tensor B,. of the. same 
kind. and cae as A, in all coordinate systems, then A.and B are, equal. 
Corollary (2)—If one component of a,vector (tensor.of Ist-order).is equal 


3 to the corresponding component of another vector of, the same. kind; 


in all coordinate systems, then the two. vectors are. equal (because the 
nents of a vector are all of the same class),. 
pplication to Spec ial, Relativity Mechanics. —Let, Mp. be the sta ional 
mass of a particle, x;, 2, x3 the space coordi ates, ¢ the. ordinary, time, 
s the proper time, where ds = dtV/1 — v2, v being’ the velocity of the 
particle referred .to light velocity as. unity,, Then \the\ quaatities 
(yeh 2, 3, 4) have a tensor character.,..Then: it cam be Shown 
[Einstein's Princeton. Lectures}.that the quantities Ej formed 
from the three (space). components of the momentum I-and the’ energy 
E (time are: also. tensor-like.; Assume, therefore, 
E = mo + mov*/2 + 3mov*/4 + Wher the 
stationary energy Eo, while mov"/2 ‘the ‘Ordinal n 
‘kinetic “enetgy, and the remaining’ terms” are neg re 
VOL. XXVI.—A.—1923, 


- 
NX 
i 
i 
3 


623 
GENERAL ‘PHYSICS: 


velocities; We’ itive, then,’ two tensors’ df the first dtdér with their 
fourth’ “components “coordinate “systems, 80 | that 
4 be work. one. OD, the. particle in, unit time 
giving, with. shespreepding group. of three. equa: 
the fourequations of motion ofthe mass point, To obtain the 
equations for a continuous. distribution of. matter, Jet Py, Pg, Pg.be, the 
force,components on unit volume, and Py the work done on;unit volume 
in unit time. It can then be oe [Weyl, Space-Time Matter, English 
Translation. (1922), p. 166] that. P,(y = 1, 2, 3, has a tensor character. 
= tod, dV... and; dVo. Teferring; 
respectively, to, the. moving and.stationary: volume element; From these 
the.mass-point.motion,equations, we find that Py = sqduy/ds(u = A, 
2, 4), so :is the, stationary, density.of the 
matter, Since Py and Soduy/ds have tensor character these equations 
remain unchanged under all transformations by the oe set. of 


"1534. Causes of Earthgi akes.. 
a1, 1688 Abstract 
Inst., ye characters of. 


fol owed by a ‘sudden release due to ‘fracture. ‘This thec y could hold 
even in the case of sudden growth of strain, but the ex{ tion fails 
to account for the complexity and intensity of some of the sirnel earth- 
quakes. The Californian earthquake (1906) indicated a set of separate 
centres, widely ‘distributed, independent as ‘regards Surfade® shocks,’ yet 
evidently connected ‘with some common cause.” ‘Shallow: 
which may very “destructivé, do fot’ give long distance records. 
Studies of such records indicate a depth of roughly 100‘ miles: “These 
earthquakes are accompanied with surface fractures of shallow origin, 
but’ also ‘by ‘4'‘bathyseism, As to the nature of the latter, 
gested’ that it originates in ‘change in the bulk of stibérustal material 
such ‘as may be produced’ by’ recrystallisation : ‘at some’ critical limit of 
temperature and causes, ‘quite unknown, 
The Galitsin Seismographs, (Engineering; 
1923.)—Galitzin horizontal and’ vertical-component seismo- 
phs with recording'apparatus;’ constructed by the Canibridge and 
Paul Instrument Co., ate described ‘and illustrated with photographs and 
drawings: The is suspended onthe Zéllner method, and fitted 
with an électtomagnetic damping device.” ‘This type of instrument’ was 
aii. Mag. 45 pp. 399-400, March, 1923.)—Taking Eddington’s estimate 
of the earth’s rotational retardation as measured by an increase in one 
century of thé Jength of- the day by 0-001 sec., the ‘tangential ‘sttésses 
due to: tidal action whether oceanie’ or crustal, Levert if considerable con. 
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of the tangential, forces.on, particular .areas, should :,occur, 
would be quite, incapable of causing appreciable relative,-movements 
involving distortion or fracture of the crust. So little is known of the 
subcrustal conditions, that it appears to be conceivable that the 
minute stresses due. to tidal action might cause a slow rotational ain 
of the crust as a Whole relative to thé interior, as’ sug “peal! 
Eddington [Nature, p. 20, Jan. 6, 1923). Otherwise it would 

if tidal ‘stresses have’ a part in the history ‘of continents it must 
have”been in’ past €pochs when, owing to ‘crustal ‘weakness or the closer 


 A'Correttion. J. K. Fotheringham. (Roy. Astron. Soc.; 
MN: 83. pp. 370-373, April, 1928.)-Am error in an earlier papet is noted 
[Abstract $21 (1915)] and its results’ discussed: Finally the value for 


1538. of tap and A. D. 
(Roy. Astron. Soc., . 83, pp. 359-370, April, 


An analysis of the ‘residuals between ular and observed peor 
€ moon bringing up to date papers » hy Cowell [Abstract 30 (1906)] i: 
which periodic terms were sought and the coefficients of known tern 
jetermined with greater accuracy, well’s analysis covered 133 
periods of 400 lunar days. 19 extra in have. been en been embodied in 
“analysis. and the results: discussed, Wh. 


vig 
1539. ‘Report of the. "Stellan | 
the. International Astronomical Union ai the Meeting at Rome, May, 10, 
1922. (internat. Astron, Trans, 1,., 
"1540, Constitution ‘Spiral ‘Lindemann... (Roy; 
Soc., MIN. pp. theory ..that 
spiral nebulz are island universes does not explain many observed facts, 
suchas the: predominance of red radiation from, their centres and, their 
latge recessive velocity. The theory is advanced that they; are. clouds 
of dust driven by radiation pressure into regions of low radiation density, 
where they-form systemis in equilibrium between gtavitation ‘andéradia- 
tion, Their spiral. motion may be»;due,to tidal action. The: nebula 
would move slowly about among the. stars until .vitimately they would, 
expelled from the galaxy by. the ‘radiation pressure, They would mostly 
escape: in regions. remote from) the plane of the: galaxy: and, would 
show huge recessive velocities, these. appearing double the. true. ones, 
owing, to,-their radiation being reflected and not+intrinsic.,. The. larger 
particles'are in equilibrium closer together, and hence red scattering 
will predominate near the centre and blue round the outer layers. 
Gonstitution. of the Spisal Nebula, J. Reynolds. »-(Roy. 
M.N. 83, pp. 382-385, May, .1923,)--Lindemann’s suggestion 


‘ 
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that the ye nebulz originated in dust clouds expelled from the galactic 
plane by radiation pressure is shown to be favoured by some considerations 
of the distribution and the radial velocities of these nebule. A diagram 
is given in illustration. His further suggestion that they shine by star- 
light reflected from the galaxy is not supported by their appearance, 
since the centres of uncondensed spirals are much the brightest part, 
_ and they are often surrounded by a ring of dark absorbing matter. Nor — 
is it supported by their spectra;; whieh sometimes show bright emission 
ae of hydrogen and nebulium. Polarisation gives no definite evidence 
of ,reflection; but farther. Ms 


Structure and Developmer of 
23. PP. 490498; Disc., 498-499, Nov. 16°and Dec/'f, 1922. 
at Deut. Physikertag, Leipzig, Sept.; 1922.)—A description of the classifica: 
tion of stars into spectral types, ‘with the general deductions from ‘these 
Of the ‘absolute magnitudes, distance, Volumes, and miassés of stars, atid 
their division into the’ two classes (as regards théir tases)’ of giants’ and 
dwarfs.’ The latter part'deals chiefly with the work of two'then;|that of 
The ‘Motions Stars Type A Dedueed from their 
Radial Velocities. G. M.N. 83. pp. 338- 
‘Constitution; of the: Four. Outer. Planets, Jeffreys. 
Astron. 83. pp. 350-354, April, 1923.)-—The heat lost, and. 
_ gained by radiation for any,planet.can, be, calculated if the, surface, 
temperature be known. Tf the planet is fluid, heat is convected freely 
to the surface and cooling takes place rapidly, 
much, Taking. Jupiter’s. age as at leas dhe earth 
(which. is; ascribed, a. lower limit by, the radio-active in rocks),. 
_ itis seen, that the heat lost. would, have. reduced it to.a solid state on. 
any possible assumption, of, initial temperature. A similar eens 
applies to the other three great planets. For Jupiter and Saturn 
it to the depth of their atmosphere is set by considering the, pat 
Cities of the.’ ‘monsoon and applying the. theory of such winds in a : hor 
geneous atmosphere. ‘The velocities are. determined by the. difference 
n in the rotation times. of markings. near the poles, and the equator. : 
limiting de th of homogeneous atncaphery, on Jupiter is 1/150’ and on 
Saturn 120 of the planetary radius, The extremely low dénsities of 
these planets and their, satellites sugg' that they: may | ‘be’ largely 
| composed, of ice or some, similar materi high albedo of Saturn’ s 
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fhum. Eng. Soc., Trans. 18. pp. 333397 Disc., 357-365, April, 1923.) 
he,xauthor defines“; reflection factor and explains .the distinction 
| specular, and , iffused reflection... ‘Methods determining 
reflection factor, including the Nutting reflectometer and devices amity | 
the use) of the integrating. sphere,. are reviewed. A value between 
0:99 is assigned to magnesium carbonate. The direct illuminatio: 
rom.a souree enclosed by a surface having a reflection factor 7 is incr 
the proportion 1 +. 7/(1— 7). Hence in a sphere composed of mag- 
nesium carbonate (ry = 0; 98) the illumination. would be increased. Pa 
40 times the value existing in a sphere with a dead black interior. 
curve factor to increase in ana is 
Acid, and Ethanol in Water at 25° and 30%. H. M. Elsey and G. L. 
Lynn, (J.°Phys. Cliem, pp: 342-3465, April,’ 1928.)}—The’ refractive 
indices “at 25° and 30° ate given for’ ‘a ‘namber ot sdlutions of hydto- 
Theory Refraction ty ‘Black 'F. Kottler. (inn, 
d, Physik, 70. 6. pp. 405-456, March '20, 1923.)—The subject is treated 
in ‘such & Way as to show that the Kirchhoff theory gives valid’ results 
for refraction, roblems under all conditions. ‘The paper is Mainly 
mathematical and cannot be abstracted. | T. we 


“1548. Volume of. very. Dilute C. 
\nn, d. Physik, 70, 7. pp. 558-560, April 5, 1923.)—From density data 
Kohlrausch and Hallwachs, and values of the respective tefrac- 
ve indices determined. by’ Wagner for aqueous. solutions of ‘sodium 
She ride and ‘sulphuric: acid, the author shows that the respective values. 
the B in the. ‘telation m — 1 =. + BS, when 


= (hy — and = (tt, — the. res subscripts referring 
to, the solvent and solate, are, for extreme ute solutions of the order 
0:00IN, identical with the values, TB: 86 c.c. per mol. for sodium 
chloride and 23-00 for sulphuric acid, previously calculated for more 
concentrated solutions [see Abstract 651 (1923)]. The result is in agree- 
ment with the result obtained by Hallwachs, who failed to obtain 
optical evidence of an increased degree of dissociation accompanying 
dilution of a solution, 


1549. The Optical Cosine Law, .T. Smith. (Optical Soc., Trans. ssi 
pp. 31-89; Disc, 40, 1922-1993) 
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4881. Colour: Match, Ives. (Optical, Soc. of 
America, and, Rev.. Sci. Inst,,.7., pp. 243-261, March, 1923,)In. the 
notor ettic comparison of sources which differ in colour use has been 
made of auxiliary standards which can be adjusted in order to give a 
colour-match. with the illuminants.stadied,. Instruments ‘based onacolour 
mixture have-been devised, light. from the red, green,;and blye in. the 
spectrum, being. combined. But such instruments have two; drawbacks, 
If, pure Spectrum colours, are used the. blue element is, relatively, feeble. 
Also the, comparison of a,mixture of, pure; colours, with. the unsaturated 
hues. of. commercial illuminants. leads. to; personal,errors. . The devi 
now, described utilises unsaturated, yellow, green, and, blue light, whi¢ 
suffices. to. enable, the colours of all commercial, illuminants. to be: matched. 
Light from; a 400-w. lamp, with filaments. arranged:.in one. plane. passes 
plano-conyex, lenses, between .which | the: coloured, 
are, situated. “The: filament is, focused ona. ground-glass. plate forming 
part of a small »cubical. box. with whitened interior, The brightness. of 
one side of, this is compared. with, the brightness. of a second white test 
surface, illuminated by the lamp studied. . The two.surfaces are brought 
into, the photometer, field by. means of a special Lummer-Brodhun. prism. 
The, three coloured glasses are selected so as to. be of equal transparency, 
and they are, covered. bya moyable diaphragm -such. that the. Relative 
areas. may. be adjusted. within wide limits, but the integral transmission 
of light, remains constant,., We have, thus.a source, such, that, the colour. 
of, the light may be altered) within wide. limits while the candle-power 
remains constant, and. this. a, convenient. in 
The Regular Tcosahedron a as Substitute the Spier. 
18. pp, 200-300,;  Disc., 300-304, March, . 1923.)-.The determination 
of the. efficiency of lighting. units from, polar curves of light 
is tedious, and in some cases errors of 10-15 % arise. Hence the integra | 
ere. enabling. a, value for flux of light to, be.determined by, a. | 
reading is, preferred. Attempts, have, been. made. .to. substitute 
boxes, etc. The author recalls previous work, leading, to the 
that thé box photometer is useful for comparing sources of similar -dis- : 
tribution: but.is nop sufficiently accurate, for those that.differ widely in 
this, Tespect,,;dt thought thatthe regularjicosahedron would) prove 
more acourate, ‘and.a,30-in. model was,constructed,, the ‘twenty sides 
being, cut out, of -heavy. cardboard and bound, together. mathematical 
analysisof the action of, this-apparatus would be highly complex,| 
the. authors. confine themselves | to,.experimental data... ‘Thus :the effect 
of. position. of| the source and other variable factors is discussed..and the 
efficiency ofia lighting unit, determined respectively, by, this device and, 
a 30-in. sphere, ‘is compared, ‘The. values. (47:7. and.46+2.%) 
show, fair:.agreement... In ;another, case the-e¢fficiency, was -when 
determined by the, icosahedron,.and;74 % when obtained from. the dis-: 
tribution, curve. It, is,.found: best,to, locate the observation. window: at 
an apex, as it then receives somejight from all the faces, « Ahigh reflection: 
coefficient for. the surfaces is in. view of the reliance 
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oh? reflection ‘t6 ‘eliminate irregularities in distribution 6f light. 
There is little advantage in the icdsahedron as' compared with a 30- 
sphere, but for a larger apparatus roo rag of construction and geentar 
interidr roominess are” distinctly helpful has therefore been decided 
to ‘construct! another model 10 feet’ ‘high for more detailed 
Ss 


Sphere. Rosa and A. H. ‘Taylor. (Bureau of Standards, Sci. 
Paper No. 447. pp.’ 281-325, 1922.)-~Part I deals ‘with construction and 
use, ‘Part II with theory. A brief survey of mirror integrators is first 
presented. Very’ accurate adjustment of mirrors is necessary, atid such 
paratus is unsuited ‘for axially ‘unsymmetrical sources. The sphere 
photometer has come into general use. Cubical boxes with whitened 
interiors ‘have also been suggested.’ It is doubted if ‘this’ apparatus is 
‘Suitable where ‘a higher accuracy than 2 to 4% is needed, but it may 
_be’aseful in certain cases, whén the effect of ‘some change in electrical 
conditions of a source in position is studied.’ The effect of approach ‘to 
‘spherical form’ by blocking up the corners deserves study. The con- 
__ sttuction of the Bureau of Standards sphere, 88'in. diam., is next described 
in detail. ‘Much attention has been'given to the choice of paint for the 
interior, which should be (1) a perfect diffuser, (2) tenacious and some- 
what’ elastic, (3) noti-selective and permanently white, and (4) highly 
reflecting: On the whole a zinc oxide paint, though somewhat selective, 
was found ‘the most suitable. The reflecting factor was found to be 
‘and ‘this was increased’ to’ 92/5 % by an extra coating. The 
éfféctiof position of lamp, and absorption of light by the bulb, is discussed 
in detail.” The greatest error is probably that due'to placing lamps too — 
near the sphere wall and making no correction for the light’ absorbed 
by them. In Part II such errors are more fully considered. The aim 
_ should-be to make the screen as small as possible and the screened area 
a thirimum. “In the’ integration narrow cone of ‘lighit’ it is’ shown 
thatwhile the absolute error may attaih 7°7% the comparative etror is 
within 1%: ‘The influence of a foréign body is lessened by making the 
spheré'aréa large and for life-tést measutemeénts, where thé absorption 
of light by blackened bulb may be matetial; it may be advantageous to: 
use ‘a ‘coating of lower reflecting power about A 
bibliography: is included, “J. 
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2554, Theory of Photometry. E. ‘Rertee andGi Rand. 
Eng. 'Soc., ‘Trans; 18/' pp. 151-199 Disc.,' 2004207; ‘Feb., 
1923.) —The first part of the: paper ‘a teview of previous work’ 
on ‘flicker photometry, especially the conipatison of ‘results obtained 
bythe flicker and‘ equality ‘of brightness” methods: Factors which 
thay “affect ‘results with flicker photometers include (1)' ¢olour of: light, 


(2) intensity of light; (3) speed of flicker-dise, (4) relative lengths of ¢: 


given tothe lights compared, (5) size of field, and (6) state of adaptation’ 

of ‘the eye,» Observers in general agree’ in’ ‘finding discordance between 

results obtained’ with ‘flicker and: ‘Of brightness ‘photometers ; 

some*have found the ‘Purkinje effect! diminished’ by ‘using flicker photo-' 

Iheters, others ‘have found it» reversed: The’ variations in’ results of 
different observers appear to ‘be due’ to’ the’ fact ‘that’ tine ‘of ‘exposure 

in flicker ‘setond" ‘part of 
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the: paper the. authors accordingly describe:an apparatus enabling. effect 


of Jength of exposure: to be determined. |‘Curves are presented showing 


thati the period necessary for sensationi to reach a: maximum depends 
both, on intensity and on colour, Curves tracing the rise in. sensation 
stand in irregular. relationship to. one: another and may intersect..' This 
explains; the discrepancies, between results..of different observers. For 
two, given sources; at a certain intensity of illumination, - flicker and 
equality: of brightness photometers will give. the same. result. Above 
and below.this intensity either underestimation or overestimation by the 


and’ Ge Doolittle., (Am. Illum. Eng.-Soc., Trans. 18. pp. 273-284; 
Disc.) 284-289, March, 1923.)+-The author. first reviews the usual types 
of mirror appliances, to enable polar curves..of light distribution to be . 
determined;..pointing out the merits and limitations of each. form. . The 
device adopted ‘by the author comprises two mirrors : a large one. receives 
light from the source arid reflects it on toa second smaller, mirror, whence 
it is directed on.to diffusing glass plate in. proximity to, the screen of 
a Lummer-Brodhun photometer, Photometric: balance. is effected: by 
moving: the. comparison lamp; the Lummer-Brodhun ‘photometer. and 
the glass plate, serving asa secondary source, being stationary... The 
two! mirrors are rigidly connected and rotate as one unit. Means are 
provided to enable the position of the source: of light..to be accurately 
adjusted. . The methods of screening stray light and the various electrical 
of tba photometsic leach are sien deta, S. D, 


1556. “Phenomena in. Lloyd's Mirror, - J B. Green, 
(Qptical Soc. of America, J. and Rev. Sci. Inst..7, pp . 299-303, April, 
1923.)—Discusses two phenomena which are observable in using Lloyd’s 
mirror for producing interference fringes; (1). A gradual broadening of 
the fringes; at the end of, the, interference pattern. next. the mirror, and 
(2) a periodic variation in the visibility of the interference fringes similar 
to beat phenomenon: ‘The. duthor shows:that;(1).is due to diffraction 
by the'edge of the mitror, and he shows mathematically thatthe fringes 
thus produced are of ‘the same: width as the ‘interference fringes and) in 
the' same phase, so that the two systems match on to,each other without 
a ‘break: Under (2) shown that the variation in intensity of the 
fringes is due tothe finite breadth of the’ slit; and that the distance 


between ‘successive minima of the intensity is a function ‘of the slit-width. 


The parts of'the slit nearer the mirror give rise to a fringe system whose 


_ spacing is closer than that caused by the parts farther from: the mirror, 


and the overlapping of the different systems causes the beat phenomenon 

observed: ‘The. his with ‘satis- 


‘Sei. Inst.(7. pp. -103+126, Jan., 1923.)—The author describes in 

voL.. 
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and’ other optical constants of spectacle lenses’ to the: accuracy required 
for ‘commercial purposes: |The dioptrometer serves ‘two important 
purposes : (1) The aécurate laying out of all constants ona lens blank, 
preparatory to cutting it out for adjustment ‘to: the ‘spectacle geek 
(2) the checking ‘of the constants’ in’ the ‘finished spectacle. 
development ‘of appatatus since the “Scharpf ‘box is 
with discussions of the optical systems employed.: In themost recent 
form light passes from’a target through ‘a: standard tens ‘on to'the lens to 
be measufed; which is held in a fixed position, ‘thence to'a ‘telescope 
focused for infinity and’ possessing fixation mark)’ The “target is 
adjusted until it is in focus through the telescope, when the standard 
lens forms a virtual image of the target at a focus of the lens to be 
measured:."The target carries an index ‘to a scale which is’ divided to 
tead in diopters. The standard lens is'placed’so that ‘its Outer principal 
focus coincides with the léns ‘to be tested when the scalé intervals ate 
- equal and ‘the magnification of the’ target independent of ‘the power of 
the lens ‘tested. The target consists of two parts disposed along the 
optical axis, one for' the’ measurement of spherical power, the other for _ 
the measurement of cylindrical power. Groups of vertical and horizontal 
lines are viewed for the spherical and cylindrical’ powers respectively, 
and when the iniiage of the“* sphere ” target is found it may be kept intact 
while the “cylinder” target is adjusted. The construction andadjustment | 
of the target ‘is fully described. When'the setting is finished the cylinder 
axis may be located ‘within 0-5° for a }-diopter cylinder; while the focal 
power is:fotind to within 0-03 diopter for low powers but ‘somewhat ‘less 
acourately for high powers. Decentration slides and scales’ are provided 
sé that.the prismatic power may be measured and the direction of decen-— 
tratio1 found. There is an inking device to mark the optical centre 
dnd’ “éylirdrical axis. ‘Several other ‘recent of instruntent! are 
deseribed ‘with full illustrations. 
Chem: 201-251, March, and bp. ‘401-447, ’May, 1923: : 
+1860. Bloch. techn, Physik; 4. 4. 
colour measurer is: described which on 
the ‘measuremient of reflected or transmitted: light iof the three colours, 
ted;'green,'and blue.’ The illuminations of surfaces placed: close.together 
até compared, and for coloured’ bodies red, green, and: blue) glasses are 
used’ in the instrument. The apparatus:tan''be used for: opaque and 
transparent bodies’ and whether they are clear or dull. By its means 
the colour measurements described ‘by Ostwald: can ‘be — Sa atid 


(Roy. Séc.\Arts, J. 71. pp. 469-474; Disc., 474-478, May! 25,: 
The author explains various visual phenomena on the basis of the 
behaviour of the ‘visual -parple which is found in 
the cones.’ The function of the rods is to regulate the supply! of visual 
purple, Decomposition of the photochemical film, sensitised by the 
visual purple,’ stinqulates the end the! céfies. and: sets tip .@* Visual 
impulse.’ Acutéhess ‘is’ greatest in’ the ‘fovea’! where the cones,mainly 
‘exist.: The author contests’ the view: thatthe effect and other 
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to be explained by: assigning:-distinct: 
visual perceptions to the rods respectively, «quotes: 
evidence: ‘to: show ‘that the impression: that the eyes of some animals, 
have only» rods and: no cones: is: ill founded. Curves relating: (a):the: 
amount: of: energy just sufficient to excite: vision, (b) the bleaching: effect: 
of ‘visual: purple, and :(c). the absorption of light by visual :purple, with: 

the: wave-length follow very similar iconrses,; thus supporting the belief! 
that the basisof: vision is a photochémical action. «In the ‘subsequent? 
section: thei»paper various: effects with: after-images,. notably their, 
apparent motion in space, are shown to be! invharmony swith the theory; 
which also: explains»:the: process of:dark-adaptation: Purkinje, 
effect is not non-existent’ in the fovea, but) it ‘general’ is Jess marked. 
tham>on the» periphery. Inthe discussion ‘the: practical importance: of, 
these physiological effects in relation to glare of motor-headlights, ‘etc.,. 
is ‘pointed: out: The author remarks that:glare:is «mainly: a matter,.of: 
_ contrast, exemplified by the inconvenient, effect »of viewing pictures 


"1562, Physical Study. of Coma. Martin. “Soc. 
Trans. 24.1. : pp: 1-6; Dise., 7-9, 1922-1933. .)—A spet ially designed i micro- 
Scope. objective calculated to. exhibit an appreciable amount of coma. 
in the absence of spherical aberration and astigmatism is ‘described ” in 
deta ., By means of a special mounting the axis of the Jens can be placed 
any. upto 10° with the axis ‘of microscope while the 
back aperture remains on the axis, Photographs of a “ star 

taken when. the amount. of coma is to that for whic 
the light. distribution ‘has: been calculated by, the author | are found to. 
verify. numerical work carried. out on a formula previously ogg hea 
[see Abstract 1653 (1922)).- The photometric examination. of the photo- 
carried out. by a special : method. Two, stars are uns 


of 


of the disc in other, ratio of ring to disc rightness 


K. Sur. (Indian Assoc. for Cultivation of Science, Proc. 7. 3 and 
PP. 125-144, 1922.)—The mathematical theory as developed by 

ummer and Reiche, and Wolfke is applied in the present paper 

determine the character of the images of different types of transparent 
structures under the miscroscope! » The visibility of the structure depénds 
upon the variations of phase of the light passing’ through it-and not upon 
@ variation of opacity. “The image of a discontinuous laminar boundary 
is shown to’ be'a place of minimum intensity bordered by fine equidistant 
fringes on’ either side.’ The’ position of the fringes is‘serisibly independent 
of path retardation’on the two sides'of the'boundary. © Next is considered 
the case of aitransparent object with an echelon boundary of two steps: 
The images of thé double ‘boundaries ‘are’ places’ of ‘minimum intensity 
a, with the other fringes bordering them: ‘For steps of a given 

the position of maxima and minima’ of illumination ’in the ‘field 
is' sensibly independent of ‘the height of the ' steps. The inature*of the 
image,” however, on separation of: steps, 

the diminishing clearness of r 
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is illustrated by three graphs. case of. Jaminar. transparent 
ridge; as the ridge becomes narrower, «besides the diminution, inthe 
clearness of resolution of the two edges, the entire image’ tents to dis-; 
appear, being replaced by uniform illumination, These. results indicated 
by theory have been tested: by observations under) the microscope ‘of. 
various actual structures: (1) Striz in mica; (2): air:bubbles thin 
liquid film ‘between two ‘glass plates, (3) fine ridges of egg-albumen 
formed by drying up of a “‘ mixed” plate, (4) fungus growths: on’ glass, 
(5) botanical and: petrographical slides: of various: kinds.': While ‘the: 
results’ of ‘theory are, broadly speaking, supported by observation, a 
certain asymmetry in the appearance of laminar boundaries is generally’ 
observed, which is: unexplained by thetheory. An explanation is suggested) 
which; however, requires further investigation. | The asymmetry becomes 
greatly magnified under oblique illumination: The. close similarity 
between the theory of microscopic vision developed here and: Rayleigh’s: 


1564. A New in Doubly Refracting. Plates. 
C. Schaefer and K. Fricke. (Zeits, f. Physik, 14, 3 and 4. pp. 253-284, 
1923. }—-Schaefer had erred two simultaneous sets of interference 
lines by reflection of the sodium D radiation from sheets of mica, the 
curvature of one set being greater than that of the ‘other, so that the ‘two 
sets intersected. When the plate is. rotated about. its. ‘normal through’ 
90°, the curvature is reversed in direction, so that if the convex side of 
the curve is to the left originally it is on the right after the rotation ; this 
change i is repeated for further rotations of 90°. The theory of interference 
in uniaxial crystals is worked out in detail, ‘and ‘the forms of the inter- 
ference curves for the ordinary and. extraordinary rays are given for 
erent directions of thé axis with regard to the Teflecting surface. For 
1 ental verification of the theory an Iceland spar crystal 4 mm. 
. Lick, cut parallel to the optical axis, was necessary ; and this ‘was obtained 
€ some difficulty, as this section is very hard to cut. “Two sets of 
photographs were taken, one with the telescope axis in the direction’ of 
the optical axis, with glancing angle of reflection (light was also obtained 
by transmission) ; a nicol enabled the two sets of curves to be photographed 
arately as well as together. The form of the curves agreed | with the 
the optical axis, 


one Zeits. 24. pp, 91-95, Feb, 15, 1923,)-—-Side illumination in the dark 
field, produces certain. distortions ; and various condensers have, been 
designed, to produce illumination. from. all sides, so.as ‘to avoid, this... In 
certain. circumstances, however, the azimuthal effect. is. advantageous; 
a-minute.rod or-disc can be seen when. it is at right angles to the direction 
of illumination ;.but.not when. it is end or edge on,...4,stop. with.a hole 
near, its. edge, placed: below the condenser of the microscope, will cut. off 
all light except that which strikes the slide at,acertain,azimuth, and can 
be: notated. SO. as. to, obtain. any desired, two 
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a stop brings out points in. the structure-of sols which cannot be seen with 
the ordinary condenser. It,is also useful, in studying the ‘‘ spark,’! effect, 
due to'the Brownian rotation of rod- or disc:shaped particles; which: flash 
into, view when they turn into the proper position, and quickly disappear 
again.as they rotate further. .The stop.can' the examination. 
Gerlach jand. H, Albach, .(Zeits. £. Physik, 14..5.. 286-290, 
1923;)-+-A. complete,theory of.the normal ,radiometer has not: yet been 
produced, while interest: in radiometer -effect has again been: revived 
by -Ehrenhaft’s “‘ photophoresis,’’. which depends. on this effect on ultra- 
microscepic particles... .Previous work is briefly mentioned, and is followed 
by. a:discussion: of the. principle of the, compensation radiometer.and its 
possible application, for various. measurements.. Experimental details. are 
then ,given.of.an instrument in which the radiometer vane is..combined 
with an electrically heated. bolometer in such a manner. that. the deflection 
‘produced by radiated heat.is opposed by the corresponding effect under 
electrical.control,,.. The, various difficulties experienced in: the! construction 
of such an instrument: are: briefly recorded. Finally. its application. is 


1567. Use. of ‘the. Quantum. ine Sensitising. 
K. F. Bonhoeffer. .(Zeits..4. Physik, 13..1.and 2. pp,'94-105,.1923.)— 
The. validity of ‘the Einstein. equivalent laws have; been: proved. already 
for, 4, considerable;number of, photochemical reactions. .One whole 
class..of reactions still.remain.to be taken into consideration. ° They. are 
those relating to sensitising. By this ig meant the process. by which 
the light absorbing.molecule participates-in the proper chemical reaction. 
Very little. still.is known of the nature ofthe energy: transfer. from, the 
excited molecule toan inactive one. As. the.result of the present researches 
it; is found that the sensitising of the decomposition COBr, = CO + Brg 
takes. place, through Brg.;,.In..the sensitising of the. decomposition: of 
ozone. by: chlorine .the Einstein. equivalent. law: is fulfilled. The decom- 
position is two molecules. per quantum, Possible explanations for this — 
are discussed. It is confirmed that the. decomposition, velocity of the 
ozone, up to a very small concentration, is independent of the latter, 
From this independence is calculated the duration of activity of the 
excited. condition with chlorine. of at least 10~? secs., if the diameter of 
the excited molegules is taken as equal to that calculated, from: the kinetic 
theory. With, sensitising the decomposition of :ozone throngh’ 
vapour. 31..molecules,, per absorbed. quanitum, are decomposed. | The 
reaction CO + Clp==-COCl, takes place several thousand: times as. quickly 
as the equivalent law demands, The lies'in 


the Theory of the: ‘Photographie 
Emulsion... 11... Fs -G. ‘Toy... (Phil. Mag. 45. pp, 715-726, April, 1923. 


1569... cons Photographie Plate. E. ‘Moblestein. 


(Arch, des. Sciences, pp. 430-448, Nov-Dec,,, 1922 
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and? ‘pp: 110-128, March+April, 1998, 
are a review of the’principal known facts relative to photographic sso 
and of the theories:connected with them. ‘The ‘first paper deals with the 
nonensie ‘actions of light upon the photographic plate tnder the following 
: Properties and development of ‘the latent image, ‘properties ‘and 
‘Of the impression’ directly ‘visible; the course’ of the’ reaction 
gelatino-bromide of silver +- light, the action of light upon the gelatine, 
The second paper gives a résumé of the' theories on the latent image’ 
with it as follows? ‘Grouping of the theoriés-the physical theoriés, 
chemical theories, mixed theories, the defects of intensity, the defects of 
intermission.’ In the last paper the sensibility and’ structure of photo- 
graphic’ plates ‘is ‘considered as follows: Definition and measure’ of the 
sensibility; factors which determine the sensibility, the rdle of the gelatine. 
It ‘stated that the following important’ problems ‘still await ‘solution 
Lateral irtadiation (propagation of the effects of light in’ the thick medium 
of the sensitive layer) ; the question whether there exists or not absohite 
distinctions: between. different luminous’ radiations, i.e. whether these 
radiations exercise specific actions upon’ the photographic plate; the 
actions of other’ forms of energy, of radiations of other nature, etc. ;' the 
effects of ‘the superposition of the actions ‘of différént forms ot energy. 
Thé paper closes (pp. 120-128) with a detailed bibliography. “AL E.G. 


9570. The: Blackening of Photographic Plates ‘by X-Rays ‘and 0S Use 
‘Means of Measuring Intensity. “A. Bouwers. ‘(Zeits: 
—pp: 374-382, 1923.)—It is here shown ‘that thé blackening of a 
otogr: phic plate by X-rays as a function of the ‘time is given by the 
Z.= © log +1) where C’and are constants. This formula 
is found by Busé to be applicable for ordinary light. \ For K-rays’the 
exponent in the formula of Schwarzschild’ Z = f(I#) ‘with very- close 
approximation = The blackening law is also’ represented by 
Z 42 Clog (It/a'4 1). The constant C is not dependent on’ the wave- 
length, ‘but increases asymptotically with the time of development. “By 
means of ‘photographic intensity measurements, the dependence of the 
intensity’ of the X-rays emitted by a tiibe on the current ‘and tension is 
investigated [see also Abstract 136 (1922)] for the work of Glocker’ and 
‘Traub dealing with the and’ time of 
and intensity): 
for Photochemical and Chemical Processes. F. Weigert.  (Zeits: f. 
Physik, 14. 6. pp. 383-409, 1923:)-Einstein’s thermodynamic derivation 
for the photochemical equivalent law employs as basis an ideal: perfectly 
_véversible: photochemical reaction. It leads to an expression for a stable 
photochemical equilibrium also to the known equation, ¢ = Niv, 
which affords the result that for the’normal photochemical transforma- 
tion N energy quanta must be absorbed, and moreover contains a 
selationship between the thermal effect of the entire reaction ‘and. the 
frequency v. ‘The ‘physical impossibility for such a’stable. photochemical 
equilibrium is now. referred to, and it is shown that the correct velocity 
of reaction established by Einstein for the photochemitval part of the 
total reaction, — dc/dt = Au,c, where A is a constant and u, is the 
radiation : ‘density for the frequency y, only leads to’a quantum ex ic 
when all! the non-photochemical parts are’ the’ “equations. 
VOL, XXVI.—a.— 1923. 
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ptidiaty process in the form g = Nhv, and nothitig® ree ‘the ‘total 
thermal effect @ of the reaction. Under the conditions found, purely 
chemical. processes. are’ likewise'to be regarded’ “as: photochemical, it 
holds “quite: generally that’ for every midlat ehemical ‘or 
process "Nenergy ‘quanta must’ be absorbed: The” resulting’ per] 
Arrhenius expression for' the temperatute dependence of chemical reat 
tion: vélocity; = -Ce-dRT which forms the foundation of the 
hypothesis ‘of chemical ‘processes, Tt 48° shown; however,” “that the 
assumption of ‘Arrhentas “which ‘brings “tHe ‘activation® energy 
relationship with definite’ thermochemical and optical ‘properties ‘of the 
chemical system considéred’ is ‘Rot in’ agreement “with the complete! 
unspecified nature’ of’ the’ expression Nav. The validity ‘of 
expression forall processes prodiiced by'tadiation leads, in the best known 
special ‘case of light-electrical effect, to the consequence that thé physical 
significance of g is that N electrons are expelled from the element particles 
with initial energies independent of the nature of ‘the electron: ‘yielding 
particles and given’ by the quantum condition dmv? = Av." ’Sitice every 
chemical ‘process ‘can ‘be regarded as the consequence’ of an’ electronic 
displacement; 'the’ separation of an electron from a quantum orbit with - 
theenergy piven by’ the above expression’ in ‘this’ case the primary 
process, “All that follows’ afterwards, eg! ‘whether the €léétron’ retutns 
to its’ mothér ‘particle or remains free, ‘whether it produces’ mass ‘dis- 
placement,’ etc:, is without ‘influence on the Teal primary ‘process. All 
contlusioris upon special’ methatiism can ‘only ‘be ‘hypothetical under 
it‘experimental conditions, arid theonly method available’ appears 
to ‘be one’based on Observations of light efieeks which depend specifically 
on’ the characteristic ‘properties the radiation excited, ‘and up to the 
present’ these have only been on’ the’ ¢onii€ction ‘between’ colour 
and’ oscillation “ditection’ Thé ‘author's €xpeériments, ‘based ‘ort con® 
preliensive’ qualitative data, to exactly’ the same conclusions for the 
unspecific light-electrical nature of the photochemical primary processes 
as the theoretical considerations. These experiments: gave the result, 
however, that’ the ‘primary ¢lectronic’ expulsions’ afford only: ‘actual 
radiation absorption when the electron does not return 6 its initial orbit 
but ‘either ‘springs; as’ ina Bohr atom; to'a higher quantum ‘orbit, of 
becomes free, ‘or adheres to’ another electron-catthirig particle: The 
distance, vectorial orientation; of the electronic émitter arid'receiver 
are proportional to the frequency and polatisation diréétion’ of the radia- 
tion which is aétually absorbed: ' “The initialenergy of the expelled electron 
is related by the quantum condition with the ‘fréquenty ¥. ° The  experi- 
merits advance therefore a step farther than ‘the theoretical deductions, © 
since they can give information as’ to why in different systems the same 
initial process leads with more or less’ probability fo effective radiation 


1572. “Modern Spectroscopic A Férsterling. (Zeits. 
Physik, 4.4, pp. 182-188) 1928.)--Various formule are discussed 
which are applicable ‘to the! usual interferente ‘methods’ in’ ‘spectroscop “he 
such as* the diffraction grating, 
parallel plates’ of ‘Perot-Fabry and 
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are, obtained and, to separate apparti 
1573. G ating ;.and. Interference: for. Fine, 
H,. Nagaoka. and Te, Mishima, (Astrophys; pp..92-97, March, 
1923.)-The: as | tic property of the;.concave. grating, is.used to. cut 
out)‘ fuzziness,”’ Light. is passed first, through a. Lummer-Gehreke plate 
or. anjechelon, grating, and. then. through. the. slit,of the concave grating. 
Just as the transverse dust-lines are, remoyed by a concave grating; 0 
the fringes .are drawn, out.and made. more. distinct... Photographs. are 
given. to.illustrate,.,.When using the Lummer-Gebrcke plate, the. deter- 
mination, of the. order. of the fringes is much.simplified by: ‘using two. plates 
of different thicknesses. For. absolute, measurements .it is admitted that 
the method of, crossed spectra from. two interferometers. is preferable ; 


pet 


P. Jeantet, . (J. de Physique et le Radium, 4, 
1923.)—The, solar spectrum is limited on the side of the.ultra-violet.at 
the. neighbourhood of the wave-length.2900A. The existence of ozone 
in the high atmosphere explains the,extinction of the spectrum between 
the. wave-lengths 2900 and.2100 A., but, does not,explain why thiss 

does not.reappear beyond for shorter wave-lengths. . Experiments. 

out by the authors show that the quantity of ammonia gua normally con 
tained in the air is sufficient to explain: the, disappearance of.the rays 
shorter than. 2020 A. about... On examining other, the enfeeble- 
ment.of the spectrum on the)side of the ultra-violet it. is.shown. that if 

the solar spectrum is prolonged below 2900,,A, it is.only in a ‘narrow band 
near 2100.A.... This conclusion should . be. verified .by.experiments,1 

ener on high While ozone only exists in the high 


determination of the Zeeman effect. for: berylliam, 
and ,for,.the. diffuse. series of BaCuTl...A: special. form,of.vacunm arc 
was employed, the pole-pieces.of the; electromagnet: forming the “ends.” 
of .a,horizontal cylinder, Photographs; were; made. with the Tiibingen 
grating, instrument... The doublet and triplet separations. of the spark 
and. are lines, respectively of beryllium ‘considered: (without magnetic 
field),in their relation to. the values of the same quantities for the other 
alkaline; earths. It.is shown that the doublet separation for. beryllium 
is, too small, just. as, the doublet separation: of lithium is too. small com- 
pared with. the.other alkalies....New.observations of fine structure for Tl 
were made, the different types of Zeeman resolution for the diffuse series 
were investigated and tabaibacndt. in the paper which are not suitable for 

and, M..'Thomas. .(Zeits..f. Physik, 12.6, pp. 330-341, 1923.)-—-Various 
observers, including the first of the above authors, have observed. upper 
harmonics,,.in..the absorption. spectra, of. 
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having been previously found by Burmeister at 2-35. The intensity of — 
the dctave is! givén by Butmeister as: about 1/14 of: that of thé ‘fahda- 
mental) and that‘ of the: twelfth ‘was' about 1/14-3 of that-of thé oétave; 
the double octave could not be found: The: above wave-lengths do: not 
correspond ‘to frequencies’ having the exact ratio 1: 2:3; -and:the strict 
theory does: not. require this, the correct relation being vg) 2): 
(1 2x) (1 3%). > Calculating» the wave-length of the twelfth 
from those of ‘the fundamental and octave; by. means: of this ‘relation; 
the valué«1-+577 is obtained, which is -very ‘near’ measured value: 
HCl gas has a pair of bands ‘related’ to one*dnother as furidamental ‘and 
octave at 3-46 76; a weak absorption has now been found ‘at 
1-190, the theoretical position for the twelfth being 1:1924. HF has 
a double band, with ‘fcentre of gravity” at 2-52 4, which according to 
Jmes.is the fundamental ; the octave of this has’ beet’ observed at 
the! twelfth, botibhensarid in the case of HBr; lies in unfavourable regions 
for observation, and has not been found:;:; HI’decomposed during: the 
observations, and gave tio results: With:solids ccelestin (SrSO,) showed 
at about 9p (8°35 wand 9-05 jx) determined-from the'reftec- 
_ tion curve’; absorption: measurements ‘give ‘the: octave at) about 
twelfth: with maximum absorption at 3: and 3-24 the 
double octave forming band between 2*25 and 2-35 yx. » Langbeinite 
shows the octave and twelfth and carbérandum'*the octave; “Icéland 
‘spar gives a complicated absorption spectrum, with numerous bands ; 
reflection’ measurements show ‘four fundamental’ wave-lengths ;' ‘it ‘was 
hoped that ‘the absorption spectrum’ might* Be: explained ‘Means’ of 
ther upper ‘harmonids' and combination vibrations’ of “these ; but “this 
would lead to ‘a still more'comiplicated spectrum: It’is hoped't that higher 
1577; Explosion ‘of the” ‘Alkaline Earth ROA. 
Becker, ‘(Astrophys.'J. 57. pp: 98-118; ‘March; 1923.)—-Anderson’s 
“method is used for obtaining spectra, ‘but’asbéstos ‘fibres’ soaked in a 
solution’ of the chloride of the metal are employed instead of’ wires’ [see 
Abstract 1063 (1921)}:~ The temperature 6f ‘the ‘explosion is ‘estiinated at 
about’ 15,000° C.; ‘and ‘the pressure 10 to’ 20) atmospheres.’ The explosion 
spectraof Ba, Cay ‘Mg,’and Sr were investigated with’ six-foot grating. 
Lines due'to impurities were very strong, showing how little Sa is 
required:’ The spectra are almost’ pure spark spectra, ‘being chiefly diffuse 
_arid’sharp doublets.’ Only the fundamental’ 18’. 2P appears ‘of 
_ the ‘are’spectrum, and this has much less intensity’ relatively” than in the 
‘linés)of or O were detected!’ The results are 
discussed in connection ‘with Sahia’s and are e shown to be inagree- 
“Spork of Potassium. Kia Nissen. : 
‘pp. 185-190, April; 1923\)—Series are calculated from the values found 
expetimentailly by! ‘McLénnan '[see Abstrdet 887° (1922)}, Schillinger,;-and 
Nelthorpe:'» The» ‘wave-numbers were: reduced’: to: vacuum’ valuesio“A 
system five ‘sharp series of the type (2p,) hasbeen traced: 
(om == 1+ 5) and system ‘of diffuse’ series; 
The series consist of multiple lines, and - 
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the calculated values to one unit. The: complesity 
and. J. Ki: Marsh. (Chem. Soc., J2:.123. pp. 820+-822,April, 1923.)— 
This refers. to: work undertaken in’ connection with the authors’ ‘investi- 
gations.on the Tesla luminescence: spectrum of -benzene.: No records of 
previous positive: results exist, though the fluorescent spectrum in solution 
has been examined,'.. Exposure of):100 minutes at a pressure of 3 cm. 
sufficed to show more than’ 30 bands on a photographic plate. The Tesla 
spectrum; was: recorded: on the same plate. The structtre of the two 
spectra were the same, but the intensities differed, the Sapecnce — 


4 


4580. The Red Xenon: L. A. ‘Physik 
13:2 and, 2. pp: 85+98, 1923.)—This work was undertaken for the purpose 


of comparing the present spectrum with that of ionised caesium. ‘This 


comparison is.to be reported upon shortly, the present being a preliminary 


¢ommunication, measurements of Baly, Merrill, and Meggers are 


used. in this fitst research. 148 lines are measured in the spectrum, 142 
lines are artanged:in pairs or groups... The tables given are divided into 
three, sections, (1) A. table of measurements, (2) Line pairs, (3) Line 


Violet, Spectrum... A. C. Davies. (Phil. Mag. 46. pp. 786-798, April, 
1923.)—In a recent notice (see Nature, Aug. 26, 1922) Lyman .reported 
the detection. of several hitherto unobserved lines in the extreme ultra- 
violet spectrum..of helium, . Previous to this only one helium: line had 
been detected in this region, and that by Fricke and Lyman [see Abstract 
1436.(1921)}, dn :view.of the fact, that, there.is.a difference (0+7*volt) 
between the value of the ionisation voltage for electrons in helium deduced 
from extreme ultra-violet. spectroscopic observations,’ by...Lyman,. ‘and 
the value. obtained experimentally.,by Horton andthe’ author, and. inde- 
pendently ‘by Franck and Knipping; the possible sources ‘of experimental 
error,.or error of interpretation, of results, in the case of the; determination 
by, Horton, and. Dayies are discussed... It .is shown: that; the discovery; 
made. since the publication of the. investigation in. question, that there 
are two, critical radiation voltages in. the, region, of the. first: point..of, in- 
clastic. impact, separated by only,.0;8 volt, introduces. the possibility 
that,an.error of interpretation of the observed effects was. made, resulting 
in, values being attributed to all the critical voltages, in helium, which, are 
too. high by .0:8.volt +. a.small experimental error. ..E-vidence..is 
duced to show that the selection principle of Bohr, according, to. which; 
only those transitions occur which involve a change of one unit in the 
azimuthal quantum number, caniiot hold rigorously. with regard. t6 tfan- 
sitions to. the normal.state in helium. A possible:¢xplanation is given of 
the: absence certain lines, which are indicated by the! current-voltage 
observations, from: Lyman’s photographic plates, and: the question: of ‘the 
ability of.the-current-voltage method:to reveal-the existence ‘of ultra-: 
violet series: lines»is.discussed. -It is concluded: that: whereas the method. 


may reasonably be expected ot: peries involving. 
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a teturn of the displaced electron to. the normal orbit,’ it: would : probably 
1882. of Vubour.. on ‘Bands: Datta, 
Ji 87. pp.) 114-120, March, diechaled tube: con: 
taining. brbmiine was connected: 'to.a tube:whith ‘could! beimmiessed. | 
in freezing mixtures and.so vary the pressure of the bromine vapour: 
The spectrum was found to give patches which were more or less blurred. 
according to ‘thé pressure. and. which corresponded to the sécond «positive 
bands of nitrogen. In later experiments the thitd positive: bands’ weré 
also obtained similarly blurred. In view of the low temperatures involved, 
it is considered unlikely that any compound. of nitrogen bromine ‘is 
iavolved, but)that the blurring is due to an:efiect of the! strong: electric 
field idue:to-the electronegative atoms of bromine; It is suggested that 
techn. Physik, 4.5. pp:194+199, 1923.)—A’ review of ‘past ‘on 
spectra of hydrogen, together with of the quantum theory of 


Ay New XuRoy. Spectrometer. Ey Schall. (Réntgen 
50-52,; Disc., 68+54,: April, -1928.)—The: author deseribes: a 
portable -form. of. X-ray, spectrometer .of..Gontinental origin: stated 
-combine.the: methods of Laue-and the. Braggs.;, A,pencil.of rays, via 
two lead slits, are incident, upon a rotatable crystal, and the reflected rays 
are made visible by a fluoresent screen, the deviation being read on a 
scale inrelation to, the screen; and hence the, wave-length is. directly de- 
termined, or the instrument may directly calibrated:in wave-lengths; 
The.author discusses. the use.of the instrument,in medical work....In the 
discussion, various. points were raised as to : The luminasity of the deviated 
rays on the fluorescent screen,’ the relation -of ,voltage wave-length 
at very high voltages (above 200,000), absorption of rays. by, the crystal, 
the protection..of the. ase of, the, instrument, to 

1585. Vacuum. “Are to. Softy, XsRays. 
Nagaoka. and. ¥. Sugiura. (Astrophys., J,/5%.- PP, 86-91; March, 1923.) 
—7This arc was.evolved in, order.to provide a source of pure and, intense. 
lines, suitable. for, interferometer. work. Katl 
duces suitable light,. but..is. usually difficult, to with’. In: .arc, 
the, kathode. is.a carbon rod covered with.a,mixture of Ba and Sr oxides, 
and. sheathed in a fused. silica tube. .. The anode. consists, of the material 
to, be investigated, also protected. by a sheath, of ,silica, tubing,, The 

thus re places the Wehnelt. ‘kathode previously used, described, in; 
Abstract 1565 (1921). The. are is started. by connecting, to. the terminals, 
and a. small induction, coil; .when the kathode: becomes. faintly luminous, 
the electrodes are rapidly. switched on. tothe poles of a .600-volt.dic.. 
generator. Using 80-150 volts, and 25} amps., very sharp lines are 
obtained;.and the arc. has great. advantages as.a,standardsource,,since 
eflects of pressure and electric field But 


VOL XXVI—aAa.—1923, . 601... 2. 


PRK, 
“q 
3 
ia 
% 
x 


640 SCIENCE! ABSTRACTS. 


_ of low m.pt., tend to deposit on ‘walls and) windows ; ‘the oxide ‘onthe 
kathode needs renewing occasionally; the arc has a short life }running- 
water for cooling is advantageous, and continuous pumping out is required. 
With a potential difference of 1500 volts between the electrodes, photo- 
graphic paper placed in the mouth of the flask was affected; showing the 
presence of X-rays. ‘Calculated from the iquantum rélation, the wave- 
length: should be of the order 10 A.U... This is to en since the 


4 


X-Ray in Worked Metals. Me Polanyi and 
Weissenberg. (Zeits.. techn. Physik, 4.5. pp. . 199-208, 1923.)-— 
A popular account of previous work involving X-ray, crystallographic, 
and physical investigations. The idea: underlying ‘the ‘work: ‘is that~the 
anisotropic nature of fibrous structures is’ a statistical effect produced 
by the arrangement of the different: ‘crystals, “A table is given of the 
different statistical possibilities arranged in classes of anistropy.-.A 
metal wire, stretched past the elastic limit, has been found to. possess 
a fibrous structure, and the X-ray diagrams which would be produced 
by different classes are considered. These have been investigated experi- 
mentally for Cu; Pd; Al, Ag, Fe, Mo; W, Zn, inthe form of wires ; copper 
foil was also employed, and a general discussion:of foil is included: : [See 
Abstracts 702, 1182, and 2096 (1922).] 


1587. Some Points in the Physics of the X-Ray Tube. G. W. G.'Kaye. 
(Rontgen: Soc., J. 19 pp. 84487, April, 1928. Abstract of: paper ‘read 
before the Society of Radiographers. )A general paper on various present- 
day X-ray problems, such as wave-lengths, high 

Physik, 69: 7 and 8. pp. 548-596, Jan. 4, 1923.)—An ‘investigation ‘is 
described of ‘the intensity and spectral distribution of the continuous 
X-ray spectrum as ‘the atomic number Z of and’ 
Voltage ‘the kathode rays are varied. 

‘The X+ray bulb is provided with an communicating 
with’ Bragg spectrometer in which is mounted ‘a calc-spar crystal. 

-| The'Z-relation was determined for 8 metals (Al, Fe, Co, ‘Ni, Ag, bie 
Cu) for V = 10,470 volts ; and the V-relation in the cases of Ag and Pt 
ot 7000 to 12000. A range of wave-lengths X = 1. 
to X = 2-8 AU. is covered in the measuremetits. “The spectra‘ 
are’ affected by: (a) Change of angle which ‘the observed X-ray: isin. 
makes with the : surface of the antikathode and the absorption of the kathode 
rays in the metal’ of ‘the antikathode* (0) absorption ‘by the aluminium’ 
window and in the gas of the ionisation chamber ; (cy reflection coefficient’ 
of the'crystal and the length of the ionisation vessel.” A linear relation was 
found to exist between ionisation I, and yo — 'y. ‘The slope of ‘this’ line 
is fotind to be proportional to’ Z; for different voltages const.) 
the spectra give parallel lines. In the neighbourhood of critical frequen 
(outstanding spectral lines) “links ”* are observed on ‘the ionisation curves: 
1589. Ray’ Spectroscopy of ‘Becker’ afd’ 
H. Rose. -(Zeits! Physik, 14) ‘369-873, 19%. structure’ 
‘VOL, XXvI.—a.—1923. 
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‘a positive charge it is possible, of a electr 


of photo electrons observed 


> compoutids:has been previously 
and Bragg; has; also:published, [see Abstract; 1781, 
Qni the application of the ionisation spectromete: to: the determinationl of 
the structure of minute:crystils.; series of, experiments/on seven organic 
bompounds iis ‘here -recorded. .The,double molecule number -of the 
_ Satutated compounds as well as the difference, of; place and) intensity of 
_ the interference maxima leads one to expecta moderately different lattice 
The space,Jatticept, the dibenzojs do not that 
the. addition of a second. H-atom, Full: de 

_ Results, obtained with each, con Are.given.. ered; 
(socio .invingig ni inerels ovticg- oabs: t 


land, f, "Physik. 3-181, 19 


a this to. be bound by the atom in 
‘follow from 


us an excited atom be pertain to on 


lid, are'of this natute.” ‘He 
Concludes ‘that it is ‘possible tliat such’ prays inay be produced in''4 
in which all the probabilities’ “for wave 
particle sent out"by’ a radio-active ‘proc du 


| ally 80 far observed, the wave-length g of the order 10-1? em, 
this were true, somie of this hatd ‘certainly pass outsid 
tHe atom, in all substances which emit B-rays, and be capable of obsérva- 
tion. The y-tays which come from the nucleus of a disintegrating rp 
‘anid’ als6 the\a-rays givé'a line spectrun®! which ‘fact speaks 

the theory that the: is in’a series of sta 


‘states; ‘and? “emits thonochromiatic (wave or 
‘passing from another.’ the -rays' the’ eviderice’is 


‘Chadwick and Dan‘ both find that the’ B line's trui is not important 
Comparison ‘with’ the continuous background of B-spectrum. 
‘however, ‘has obtained the line’ “spectrum” practically ‘without 
any, vontintious specttum; ‘and astribes ‘the lattér't6 instrumental imper- 
‘The’ author explains the theorétiéal’ possibility: of the’ develop- 
of @ continuous Spectrum from particles ‘leaving the nucleus with 
sitiglé definite’ velocity.’ The circumstance ‘that the of radio: 
“Active disintegration is independent of the’ time’ tan’ be ‘looked ‘oii as 
_& direct consequence of the quantum theory a8 applied’ to the’ nucleus: 
__ This follows from the results of a paper by Einstein on the relation een 
theory and Platick's law [see Abstract 654 


 Ludewig, Zeits.. ‘24. 138-141, March} 
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ments’ are ‘here déscribed) for demonstrating’ the’ fundamental niethods 
of measurement employed in principal points described 
are’: electroniéter; ‘éxperiments pitchblende and 
polonium experiments ‘with y-rays’; "demonstration of secondary ‘radia- 
tion ; and experitients with a-rays from raditim’emanation: » ‘The ¢xperi- 
bp. ‘Feb. 15, 1923.f—In’a previous paper’ Abstract 579 (1922) 
thors have given théit reasons for assuming’ the existence ofa rie 
radio-active element in the uranium series. O. Hahn considers the 
of this element, ‘However; to' be-incompatible with his own 
ions. In the present paper the authors advance further, reasons 


Soca was to determine the 


Measurements... .P, Ludewig E. Lorenser.., (Zeits. f..Physik, 
13. -5..pp.,. 284-291, 1923.)—The paper commences with. a. description of 
the preparation of normal radium and. uranium solutions, which is. fol- 
lowed. by. an, investigation, of their utility and ,constancy,. experimental 
details. and tables of data. being included... If the radium.content.of the 
uranium solutions, be assumed.to be proportional to the activity, then 
from. the tables,the normal solution corresponds. to,3. 65 x 1079. gr. Ra. 
Experimental agreement between,the standard solutions of the Physikalisch- 
Technischen Reichsanstalt.and of the F reiberg Radium, Institute is found 
to he within.0:5%. Solution, temperature is found, to. have. no. effect 
on the emanation measurement, the course solutions 
1595. Of B: Cc by. Fervia Hydvonide. 
J. A. Granston and R. Hutton. (Chem. Soc., J. 121. pp. 2843-2849, 
Dec., 1922.)—This is a continuation of previous work [see Abstract 916 
(1922). ‘Radium’ B and radium C are adsorbed ‘in. proportions’ vatying 
regularly with‘ the acidity of. 
VOL, XXVI.—A.—1923. 


| had been reached, fell more and more.rapidly (between.3 and 8 hours after ‘ 
removal of emanation), passéd.a point. of inflexion and only then did the V 

theory, The object. of the present 1 

| exact position of this point of inflexion ne 

: ontrol it. It is found that the anomaly 

| he ionisation chamber (and condenser 

+ charge on the plates. The anomal 


Out mixed: solution the: four ‘These., results. are 
intérpreted in favbur of the colloidal theory. put forward, = 
the “this theory’ a! certain proportion, of the .B-members in 
of negative ‘charge which with lapse of time, disintegrate partially in 
‘the ‘Caniem bers’ These:\aré héld: in ‘the ‘colloidal. state and are adsorbed 
owing ths Cate of, the, remainder of the, B-members. 


Henew the df ‘the C-mnembers isjin greaterproportion for the 
series “owing” to’ the ‘périod tadiumn| 


A> Preliminary Investigation. im: the 
p-Ray ‘Spectra ‘of: ‘Radium |B and Chadwick. and, Ellis. 
(Cambridpe Phil: ‘Soci; Ptoc: 21. 274-280, Noy, 1922.)—Two, theories 
been advariced toexplain ‘the f-ray) disintegration of, radio-active 
‘Bodies,’ [Abstract 1639 the view. that; the 
Pray emission of aradio-active: i body: consists of ‘a. series of homo- 
ous groups ‘electrons: with definite: and, characteristic. energies, 
whilst Chadwick’s|theory>[A bstract;:2102 (1922)} the. disintegration 
 ‘@lectrons’ the’ ‘continugus spectrum,; the energy: of,-emission of. the 
Glectron' from any ‘assigned: atom: being variable. within wide, limits, 
groups are considered to be entirely secondary. in, origin.and 
due'to the conversion of y-rays in the electronic structure of the radio- 
‘active y-rays beirig’*emitted «from: the ‘naicleus (during; dis- 
‘integration: described ‘ in thie. paper! were .andertaken 
‘to’ endeavour’ ‘decide ‘between the two: theorids.,:/ The results: obtained 
| ort the view thatthe continuous spectrum has.a real.existence which 
ond dent upon’ the experimental arrangement, and that any explana- 
due'to secondary ‘causes’ is, untenable ; »also.that its: magnitude 
ghy wiiat would Be’ expected if each disintegrating atom o 
the »Radiasions of ithe Radium..and Series 
their: Photoelectric Effect:; M, de Broglie and J.. Cabrera. | 
\(Comptes | Rendus; «176; 295-296;., Jan, 29, .1923.)-—By. irradiating 
(different: substances: with ‘+y-radiation. from 


“previous paper [Abstract 1624 (1922)},: the, authors, have arrived , at. the 
-wave-lengths of some of the:lines in the y-ray spectra of the, ra lium a 
thorium series. ‘The values of the wave-lengths of the five lines w 
Obtained With Taditm 9, 42-68, 30-2, and 20:6\x_ 
“Those of the five lities! obsérved' with mesothorium are 171-0, 59-7, 53:0, 
10 longest: wave-length in. the thorium 
“Series to tlectron’ from the| L ring.) All. the other lines 
“both in thé ‘radium afd the thoritn series correspond to K electrons, , The 
of the’ ‘wave-lengths’in the radium’ séries agree wh those 
ublished" by Ellis (Abstract 1782, 
9598: in the Atmosphere. and the ‘Probability of 
Soler Origin: Tl. Bongards. 16-19, Jan,. a, 


“and ‘studying the'P-rddiation emitted with the apparatus described ina 
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1999,)-In ‘a’ prévioks paper [see Abstract 863. (1920)}:the anthory bas 
given’the results of: on the radio-active ‘content; of the earth's 
atmosphere. © “He now attempts to ‘cortelate ‘these results; with the 
accurrence of sun-spots. It is shown that the maximum ‘emanation 
Oves and Other Products of Low Activity. VoF. Hess. (Am. Electrochem. 
Trans! 49) 287-301; Disei, 301-302, 1922;)—When. carnotite 
or other materials are filled into the space between two concentric spheres, 
the gamma-ray effect in the centre of the inner sphere can be: 
This formula was taken as a basis of a direct method of determining the 
taditm’ content of these substances: The samiples were filled ini wooden 
Containers: which were ‘closed hermetically. gamma-ray electrometer 
‘was: introduced into the ‘centre.’ ‘The observed ionisation, ‘expressed. in 
‘absolute ‘units (E.S.U.) reduced: to pressure and, temperature, 
 thultiplied’ by céertain* constants, givés directly the radium: content: per 
‘gramme of niaterial. ‘The method is sensitive enough to give correct figures . 
| for Vinegar with 10729 g radium per gramme of material. Itis very simple, 
and requirés’ no’ cheitiical treatment ‘of the,samples before, the. measure- 
‘ments. ‘The results on ore samples were compared with the results derived 
thé chemical of the to.be 


Physik, 13. land ‘2. pp. paper consists of, remarks 
‘relative to'apaper by Salbach [see Abstract 696 (1923)]. bearing the 

‘athe title.’ The present author has previously worked out. [see. Abstract 
‘a ‘photographic method: of .measurement. for, B-rays and 
| thee the action of; B:rays from, on .the: photographic 
plate ‘the’ Bunsen-Roscoe law.!is» followed, with -very great accuracy. 
‘Salbach ‘came''to the conclusion, that his results are not,in accord with 
_-‘tho’e of the author. It is claimed now that the researches of Salbach 
i “were undertaken with a preparation of small concentration and that as 
résult"imany disturbing influences were present, the other hand, it 
is'adinitted that the author's claith that the law is valid, is based.on results 
| ‘Obtained’ with only one kindof platé and one method of developing; but 


‘also claims that'as no special kind of plate and completely..normal 


“development conditions were chosen, it can with some probability. be 
accepted that the validity of' the Jaw is’ general... Further experiments 


502 Theory of Back Diffasion ‘Wentzel. (ann. 
potas 70..8. pp. 561-694, April 20, 1923.)—The. back, diffusion of B-rays 
the basis of known model representations’ (nucleus deflection in. the 
atom)’ made to lead up to.ai theoretical treatment... The 
‘mathematical presentation is specially formulated.for a research arrange- 
of H, W. Schmidt {Abstract: 1831 (1907)].-. The problem leads. to 
‘an! integro-differential. equation ‘which ‘can'‘be integrated: by a. strongly 
_ convergent series development. The intensities of back fusion calcu- 
\lated in this »way are: in good ‘agreement. with Schmidt's measurements. 


In his atrahgement an active layer of UrX.was pnt on 
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metal plate Pb) :of«variable thickness, and. the intensities of 


radiation on both sides in connection: withi the thickness..was) measured, 


If\the thickness) was-ificreased the intensity must decrease onjone side 
in; consequence of greater , absorption, . on, the other, side. it must, increase 


on! account -of/ more) | | diffusion, The ‘true. ion 


entering into the fo for aoe back diffusion of. the. -radiation (Ur 
in AL, Zn, Sn, Pb were numetically determined ‘with sufficiént’ certainty 


= help. of; the. similar formula, 4 the. back! 


null) by..adjustment, with, other of Schn 
only. im, approximation. propertional. to 


exponential decrease of. intensity of a ditty bundle 


tteringyaction,.. The intensity of the diffusion i is stron y 


the material and. the, kness of the supporting ‘pla 
the diffusion constants Schmidt have not the’ signification 


of constants, ot, the -back diffusing medium. “These” back” 


diffusion -constants.””.in dependence on the back diffusing” element “may 


bi "has 


iy 


a = true absorption The coefficient of t 
according to empirical determination for Schmidt’s experimental arrange- . 
ment, the value 0-13 The calculated theoretical 


1602. Theory of the of a- ie H. “(Roy. 
Soc., Proc, 102. pp. 437-463, Jan. 1, .1923.)—In this paper the author ~ 


deals with the theory of the passage of a beam of electrified particles _ 


through matter. A detailed examination is made of a beam of particles — 


subjected simultaneously to single scattering of the kind first considered — 
re E. Rutherford and to multiple scattering of the type considered by 
J.J. Thomson. The paper is mathematical and does not admit of a short 


| 1603, "The of w. Bothe.: 13, 6. 
pp., 368-377, 1923. )--It is ‘usual to distinguish between single scattering — 
and manifold scattering of a- and f-rays. ‘The.author has developed 


the. theory of manifold scattering for the case where the number of — 


separate deflections is so large that statistical methods can be applied : 


[Abstract 433 (1922)},. These are intermediate cases where the number 


of deflections is not large enough for this, and which are not easily — 
treated mathematically. The author proposes to speak of such cases as 
‘‘ mehrfachstreuung (multiple scattering as opposed to the above “ viel- 
fachstreuung ” or ‘manifold scattering). Multiple ‘Scattering is not of 
great importance in the case of a-rays, since both single scattering 


and manifold scattering can be observed through large ranges; but for 


f-rays it:is very difficult to get fairly pure, measurable, single scattering... 
Crowther’s:last measurements, and those of the author, deal with multiple. 


scattering, though Crowther explains them as depending on single scatter-_. 
ing. Let half the. total intensity of the rays be scattered outside the. 
angle ¢ for thickness ¢ of scattering material; @ is the deflection, of a 
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B- particle ‘lich an atom ata distance p.from theinucleus, 
the atomic number, R' the atomic radius, e the charge, m the.mass, 
and’ » the velocity of the B-particle; then:-6.= aZ(1.-- 
a = Froth this ¢ is found ‘to beequal to when: the 
is So small that single scattering takes placey\N is the number 

of atoms per c.c, For manifold scattering In “Both 
cases when. wy is against ¢ the result a "parabola ; and ‘when thé 

experimental results are plotted it is found that, for siiall’ 
lie along the first parabola ; for large’ values of along the ‘second 

;. and for intermediate values of between, the pardbolas, ‘Tn 
the first « case there is single scattering, in the Second manifold scattering, 
and, in the third or intermediate case multiple scattering: 
his own measurements, and those 6f Crowther, ‘with’ tiffererit scatti 
materials, and for different velotities ‘of the P-particles, ‘the author ‘nie 

general agreement with the theory ; but certain ‘itregularities appear ; 
it seems probable that the thutual action between’ the’ B-particlés 
the electrons of the K layer does ‘not “take ‘place acvordinig to’ the 
classical theory ; this will probably be the case when the energy of the 
B-particle is near to the.rémoval or tlie resonance energy of the electron. 
The views are supported by fresh’ evidence, which 
absorption 4 Psparticles. by the 
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Paper reda 16. Royal’ Inst) tailed 
descrip on the ‘author's calorime — | 
©1605: Relations Properties: of Liquids: W: Hers (Zeits. 
chem:' 29% pp: 1702111) March Paper ‘read’ before'the 
Deut? “Buhsen-Gesell; ‘Leipzig: Sept)? 1922!) Prom ‘Tyouton’s rule; ad 
«revised? BY Nemst, adhd! the’ Clauisius-Clapeyron forniula for the°heat of 
at: boiling-point, ‘the authdr deduces a forthula’ cofin the 
boiling-poitit” liquid “with its vapéut pressure ‘at’ any tem 
non-associated liquids of medium boiling-poift; the: surface 
iling-point may be. calculated from the b-p., the, density at. 
weight,; approxi te determination ‘of th 
nt is. also_possi le in these cases, he examples are ye tainly 
Sompounds ; in “the case of ¢arbon, a 


the’ Heat’ of Mixing Novinat’ Associating Liquids. 
(K, Akad: Amsterdam) and 8) pp. 309-818; 
Th ‘English. - thie derivation “equations connected with 
mixtares of ‘two liquids, Various wtiters—indluding' the and van 


Ger Waals“midde “use’ of ‘approxiinations tithe ago which nv 
jant, ‘even’ in"apptoxitation, of ‘the héat' effect. In’ Some’ cases" thiis 
Sp in ‘the ‘case 
asséciated ‘components. Tt thé term where 
the pressures of Which are about equal), the efiect is 
ney always’ negative, that is, heat'is liberated, ‘and’not positive as the 
derivation indicated. “The correct is now’ given 
brs mixtures ‘of ‘Hormal Comiponents, “The ‘correct ‘expression: for’ w," the’ 
integral heat 6f mixing’of #, gr. mol. of one ‘With ‘no gr. mot? 
of the other component is shown to con term aAvjvvg which had 
previdusly beén ‘omitted. of volume cantraction, is 


seen to consist of two parts, the first being of the order 8% where the second 


of the When the critical pressures differ very smell,, 
and the setond part (neglected) previously) will certainly predominate. 

is'shown that some experiments by Katz on)the;volume:contraction. 
heat:of imbibition: of amorphous’ and crystaline swelling-substances 
are: in lwith the ‘conélusions: arrivedjat ‘in ‘thepaperi: A) further, 
paper is promised, with: associated components,,| where.-the, 
preponderating influence of Av will be stillmore pronounced in consequence. 


On Heats of Mixing of Liquids: 
vat) Akadi Anisterdam; Proc! and’-10. ‘pp. (899-418, 


9283. day: English.)—This paper: isi entirely. mathematical: treatment, 
and only certain features can:be included in the abstract:: 


phenomenon of:the maximum-density of-water, for example, is:shown: 
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to find its explanation in the great value for the contraction in volume, — 
so that below 4° C. the thermal expansion is even exceeded by the diminu- © 
tion of volume in consequence of thé ‘progressive dissociation of tena The | 
Above 4°.C, the thermal expansion will predomin 

heats of, 


maxing 
when the, critical pressur 
— CgH4(CHg)e, H .COOCs5H); — OOC3H7, and mixtures 


3 xylenes.2,at ajtime, For the general relationship, between 
change, ‘critical pressure, and of, mixing, data are given fortoluene: 
benzene. -Mixtures with:CClg-as component all present deviations, due 

to the.iassociation' of Examples of recognised associated: compo- 

—, CeHgOH, ,CoHsOH -/CHOH,. 
HgQ..,The-paper. concludes with some. pe of. | 


3608: Heats of Polyatomic’ OR 


ilar. (Am. Chem. Soc., J. 874-881, April, ‘1923,)—Asstiming 
at. ‘molecules have. only tr ational enéfgy, the specific 
mo atomic gases obey the equi artition Jaw over a a a wide ran ran f 
temperature. In the case of diatomic gases, “however, this ‘is ‘n i : 
The experimental values decrease at first slowly, and, then more xapidly, ; 
with decreasing temperature, and. even at high temperatures do not attain 
the, walue, predicted, by, the equipartition law. Eucken. [see Abstract 
517,(1912)] found, that the /heat capacity of, hydrogen reached value, 
3/2 R, below; 60° A., and: Scheele and, Heuse, found considerable.d 
for ,N,..O, CO, and »,By.a study, of the. specific heats of, 
gases it was hoped to. determine whether or not the, first. increase. in, heat. 
capacity above, is due to rotational energy, as usually. 
, oF to vibrational energy... The, gas was passed, through a 
meter, or, heat interchanger, teraperatures, 1 ing measured by, 
junctions., The, heat. lost by the gas being equated. to that, 
the calorimeter, the specific, heat at constant pressute (Cy) could: be 
determined... Fron this the values of, C,, and of Cp, and, the, heat 


heal slais WWHIO ott} 
equation: of. states: way the ‘spetific 
heats ‘of omethane, methyl chloride;::boron: trifluoride, !and»hydroger 
sulphide ‘were determined from temperatures:near their boiling-points to 
5° It has’ thus shown that the ‘heat:capacities gases do not 

on the number of atoms in: the: molecule alone, /but upon’ the 

és'of ‘the atoms; ‘the constraints, andthe; temperature:;'In the:case 
of hydrogen sulphide:the heat capacity iticreases: with décreasing tempera~ 
the heat of polymerisation and other:causes. Bo 
| 1609. Variation of the Specific Heat of Air with Temperature, J.R. 
Partington and W.. G. Shilling. ..(Faraday. Soc.; Trans:.18. pp: 386-390 ; 
Dis¢,, 890-893, 1923.)—Very! few experimental résults) of, any. value 
are available on: ‘the ‘specific heat: of: gases.at high temperatures. .The 
method ‘employed here is 'to measure the velocity of sound in air|contained: 
if a silica tube electrically: heated, measurements: being taken, at)intervals 
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640° 


forth aithinwtion of velocity’ dud tothe tube! {see 
Dixon) Cain pbélly and’ Parker, Abstract! 605 Froth the vélocity 
of sound in the ‘the ratio:ofits calculated 


oy values af Ge (true), lie ‘practically on by, 
4304000358, T: gm,-cals,. Above this temperature the-general indication of 
the results go far:obtained is that rapidly with 


the discussion,.A. Wy-Porter: said; thatthe results were no, doubt 
of greater accuracy, than any, published. hitherto; 
the:palculated value of Cy would however, times those, made in 
measuring the, wave-length... This, would; mean. about 
Berthelot’s equation; which \ was,, employes; the .caleplations;. T'S. 
not be trusted up to 1000 ie 


923. 


oriba... (K,. . Amsterdam, ‘Pr 9 apd 10. pP- 387-394, 
In, English.) -— the e author has, the, method developed 

Bokhorst to measure the vapour-pressures of both the, 
iquid -phases of the grey modification, of. arsenic... Plotting T .log.p 
against, for the, solid phase giyes.a good straight line. between, 550° C. 
and,.709?, showing agreement with the, theoretical, formula, T log p 


CT, in which the. heat of vaporisation. For liquid 


his relation y between.800° 850° \The 

obtained ‘from the two vapour-pressure curves lies. between 
817°.C. the corresponding pressure being 3578 atm.,;) the 
Same, pressure was obtained, by direct measurement atthe triple point, 
values, obtained for the molecular heats of, sublimation, 


Sit. to. 


Vapour Prissure. of Copper Oxide and of Col “E. Mack, 


G..G.,Osterhof, and H.M,Kraner. (Am.,Chem. Soc,, J./45. pp. 617—_ 


623,; March, 1923,)—-The. results are given of. the determination of the 
vapour-pressure of copper oxide by the dynamic method at various 
temperatures, a catalytic method being used for estimating copper in’ 
extremely small concentrations.’ The following ‘values are giver’ for! the 
vapour-pressure > at 600°) °F. x° 1077’ at’ 800°; Sb mm. 


af 


at 900°) 7 at’10009, 10" at 1000°, 


the ‘represénts a. ‘Of ‘cupric ‘and: cuprous oxides. The 
‘of Vaiporisation ‘for copper. oxide over the'range: 600+800° is calculated 
toobe ‘63,000 ‘calories. The vapour-pressure’ of ‘copper ‘at “810°, whith’ is 
almost ‘1200° lower’than’ the temperature for'any’ data 


Carpenter’and E. Ri Jette»: J. 45. pp. °578+590, 
March, :1923:)»+A very accurate thermostat’ ‘is: described ‘and has been 


used in) conjunction with a Bremer-Frowein» tensimeter of special design 
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for vapour-pressures' of: hydrates. 
points ‘have been located, that for CoSO4;'7H,O being at:46-1°,-and that 
for $HgO at 41+5°.. Thefvalne for 7HyO-6H,O; pre: 
viously found by van der: Heide to lie betweén 48-0° and 48- 5°, 


given, by, the fetativn Op = RT? and thus represents: the heat. ot 


reaction per mol, of water at pressure, ‘being. the presstite’ot 
watet-vapout. ‘of! the systent at the absolute temp ‘The average 
Values ‘for for 3HQO, 13,256; fot: 
for FHZO, for’ MgSO}, 14, 085" for 
| , 6H,O, saturated solution, 9741 for CoSO4, 7 Hy 
and for @HyO; Saturated solutidn? 9760. value Q ustially 
Changes niést abruptly at°the ‘transition “point, ‘neatly 
phases’ ate presént:’ On this account most trahsitior 
aré ‘feadily located ' by the intersection: Of the lines drawn through 
poitits ‘determined ‘by: the 10g p and a 
9a yon 
1613. Saturated Fluids near the Critical, Point. G. J. de 
ét le Radium, 4. pp. 46-48, Jan., 1923.)—The author ‘tritic 
article by E. Ariés [Abstract 931. .(1923)} on this subject, mainly’ it 
fe8péct of errors of ‘calculatioti, and refers to a ‘previous article of his 
(Abstract 1163 (1922)), the results Of Which show’ that Ari 3" methods 
Of approximation are non-reliablé. “An apology to Ariés is inserted’ 
the that a material tror, ‘two patagraphs which desired to 


Trealmend tae One Dimensions of Heat in 
Plate! ‘H. F. Zangger. (Schweiz. Hlektrot. Verein; 
Bull: pp.°202-209, April, 1923.)}—This paper forms: an’ extension ‘and 
_ corollary to that in Abstract 1421 (1923) above.’ The samé method is used; 
and the tase dealt with is that ‘in which the’ heat’ source is not ‘one of 
constant teriperature, but of constant energy production } as, for example, 
coil of wire heated electrically: and placed between two flat plates: The 
temperature distribution is determined (1) during the warming of the 
; (2) during the cooling after the stationary state has been reacled ; 
(3) during the cooling from, given initial ‘state. Graphical thethods 
; 1615. of Diatonte. and Binary Minune, 
Critical Curve of Oxygen-Nitrogen Mixtures, the Critical Phenomena 
and some Isotherms of Two Mixtures with 60% and 75 % by Volume of 
Oxygen tn the Neighbourhood ofthe Critical Point... J, P. Kuenen, Ner- 
-schoyle, and Aé'T. van (K. Akad. Amsterdam, Proc. 26. J and; 2; 


“Phys, Lab. Leiden;Comm, No, 161. In English.) +Before 


commencing the work at low temperatures; isotherms: were experimentally 


se determined for the two mixtures at 20°C. At the low temperatures 
isotherms were made over a range from about 5° above the critical point 


6° below that temperature for: the 50% mixture,and 2}° below it 

thé: .atixture..-The temperature. intervals takén -were,:in the 
neighbourhood of' ‘the: critical’ or: less») When’ two 

were present the pressure steps were only a few tenths ‘atmosphere: 
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As soon a$\two. phases. were preserit, was found :that. the: equilibrium 
became‘extremely sensitive to the smallest change lin pressure or. témpera* 
ture... In, the, critical: zone alteration: of: +}%° in the temperature will 
cause the'mercury in the stem of the piezomi¢ter to! rise or: fall: by milli« 


The,icritical phenomena: were::well observed, ‘bothas regards 


the;typical/opalescence at or near the ‘* plait-point,”’ and: thé processof 
retrograde: condensation: It ‘was found: possible to: maintain: the 60% 


mixture. under the. plait-point: conditions: for over an hour, ‘theo blué 
opalescencé: being:continually there, while! an indefinite: meniscus alter- 


nately. appeared»and disappeared in themiddle of the bulb:on stirring: 
The.critical: point: of contact constants: were found: to be: 50°% Og 
mixture; p == 45-86, = 0700375, = 126°*63; where v,*is the critical 
the ‘normal volume. The. ‘* plait-poirit constants 
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For the critical point of it that, 0-01° 
aboye;it no..condensation..was, of course, observed;,.and. at 0:01° below 
there..wag,a ‘momentary; but very evident: condensation. The 


16164. Sim pie: Dorication of :Planch's Radiation bate: 
Mag: pp. 800-308, Feb.,. 1923.)—By the ‘Maxwell-Boltzmann law 
relating the average energy ofthe nicledules! or oscillators in an enclosure 
oftemperature: T to the riumber dm; whose energy lies between U and 
U + dU; ‘is modified by assuming dU replaced» by a quantum of energy. 
Phe. adiabatic: hypothesis Abstract 403 (1917)] is then assumed, 
arid showm to lead Planck’s' quantum’ rélation (E = yh). Then 


=f] — 1). But (Rayleigh and Jeans) the number.of oscillations 


per unit volume in the frequency interval between y and y + dy is 
do = Smy*dyjc*, wherec = Ay, and dE in the same frequency interval 
om = ad, which gives Planck’s law of radiation, = J). 
G. W. ve T. 
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‘L627. Outline of a Theory-for the Anisotropic Radiation Field: Part 
Jaffé.: (Ann.od; Physik, 70. 6) pp.°457-479, March 20, 1923.:)—-The 
present paper contains supplementary! matter “and: generalisations of 
integral equation for non-stationary processes. ‘This ‘is found to» bea 
linear non-homogeneous equation of the: second ‘kind for) the emission 
coefficients; and offers an immediate generalisation of the Hilbert equation — 
for non-stationary events. Its solution may bedeveloped ina series whose 
members: can be found step: by step» by quadrature, and ‘which ‘quickly 
non-homogeneous media; and shows:ithat the méthodsdeveloped in 
Part, I for the hormogetebus medium are’ applicable. in the: more, gerieral 
case. With strong: absorption; differential equations are Obtained which 
exhibit: the’ closest relationship with those for the thermal conduction ‘in 
non-homogeneous media, and the solution of.the:integral. equation which 
is:walid generally may be deduced as héforé!by. 
entirely mathematical. H. Ho. | 


1618. and Statistical schanies.. R. H. Fowler. 
(Phil. Mag. 45. pp. 497-516, March, 1923.)—This.is the fourth and con- 
cluding paper of this series [see Abstracts 65, 718, and 1484 (1923)]. 
The author shows that for dissociating assemblies in statistical equilibrium 
functions S and T may be defined, such that dQ = TdS, and having all 
the properties essential to entropy and absolute temperature in thermo- 
dynamics. Incidentally is established in the only completely logical 
way the relation between the empirital temperature 9 and the absolute 
temperature T for such assemblies. Expressions are obtained for the 
entropy of the various groups of systems in the assembly which depend 
in a definite way on the number of systems in any group. It is shown, 
moreover, how the connection with. thermodynamics’ can alternatively 3 
be made by means of Planck’s characteristic function. Possible defini- 

, tions of entropy for dissociating assemblies in connection with the increasing 
property are shortly examined ; and this property is deduced for entropy, — 
Suitably defined, from the characteristics of statistical equilibrium. 
is thus shown that there exists for the assemblies dealt with a function 
of their state, the entropy, possessing the requisite thermodynamic proper 
ties, Hence thermodynamic: laws atid their consequences ‘are valid for 
such assemblies. It’ is shown, ‘further, that Nernst’s ‘heat theorem 
must-also be true forthem: It isa direct consequence of the characteristics — 
of statistical equilibrium, subject to the single ‘condition that the weights - 
of the lowest quantum states of the reacting systems are equal. There 
is ‘every: theoretical réason to suppose: that this: condition :is fulfilled by 
all ‘condensed systems, or at any raté by all crystals. (This theorem arid 
the-resulting properties of the chemical:constants are thus»placed in‘their 
true perspective as theorems in statistical:mechanics. » 
postulate the existence of entropy at any stage in the argument, 
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ve ‘Been, given of the of 


electrical-méchanical efficiency, gives the overall efficiency of thé 


_ Tie ‘efficiencies are found from resonatte curves dbtained with ‘cons 
power supplied to the receiver, and dtawn with fréequen¢y as abs 
derived from measurements of the. ‘electrical ‘as 


agua’ the of the and its. ‘two’ part 
‘and wasteful, the former due to ‘lséful work done ih the 
- @ar, and the latter due to friction in the telephone diaphragm: and in the 
_ the various air cavitic useful damping is due to the 
‘of the Wall of the 


‘inner ear. Experimentally this be 
‘and thé wasteful damping unaltéred if the humati ‘ear is’ 
ya dummy ear of similar volume and ‘form as the natural ear, a 
nstructed: ‘of hard ‘unyielding material’ This “hard ‘ear’ was” ‘thade 


‘from a block of metal with a cylindrical channel “long and 


diameter, terminating in ‘a ‘cone 0-5 tm. high and’ 2 cm. ‘diameter. 


i Resonance curves with the human and hard ears aré drawn, and from ‘the 


lamping, 8; ‘and in ‘the two cases the mechanical-acoustical efficiency 
_Results are given of meavurements ont tw tell hone 

7 


New Relay Photographic ‘Records? of 
Sounds*ion ‘Speech Films.” F. ‘Aigner, (Jahrb) 
1015120; Feb:, ‘1923 descriptive and mathematical paper devoid 
Of diagrams; “in which ‘the ‘author ‘critic’ the: 
the case ‘afid Claims'to have fulfilled th 


of Sound (Paka Method): “Physik, 


3) pp.250+254, Feb.'15, 1923.)+-A brief mention of:a-method ‘by which 
records ‘of sound ‘obtained in the ordinary or igraphical method a surface 
can’ be-changed: outstanding or raised tecord; and ‘so worked‘ from 
for. ‘grainophonic reproduction as if engraved in the usual way:’,Fuller 


details are given in Experimental Phonetics (Sammlung Géschen, No, 


844) and in the Hamburg Work, 1922 


1622. Whispering Galleries: for Cultiva- 


tion of Science, Proc. 7. 3.and 4. pp. 159-172, 1922.)—The were describes 
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the following sis whispering galleries: (1) The Gol Gumbaz at Bijapur, 
(2) the upper gallery between the two domes of the Victoria Memorial 
at Calcutta, (3) the lower gallery under the inner dome of the Victoria 
General E (4) the Granary at Bankipore; (5) the gallery at the Calcutta 

tal Post PF these (3) and red.b 

is. not, greatly inferior t othe, gallery. a ul’s, 
The ‘comparative study (2), (3), and. (5). leads to srest in 
= ‘notably. the confirmation of ‘Sabine’ s view of the importance 0 


inward slope of the wall of the gallery. for giving the best effects a 
concentration by | a. spherical dome of @ maximum of. sound at the 
site end of a diameter, Circumferential and radial nodal lines. are 
served in, these galleries similar to, those observed at St. Paul’s, Teche 
e study of the propagation of impulsive sounds in these: galleries ert 
th at. the multiple sounds. are ‘not echoes, but are “due to the fenpe ways 
ravelling circumferentially round the gallery. several times ps dia 
sensibly extinguished. The. ae is heard each time the wayes 

he observer, and the smallness of the decrement in successive 
is a measure of the strength of the whispering gallery,effect, . The. interval 
between. successive returns is. equal to the circumference. of, the gallery 
divided. by the yelocity of sound within an accuracy of 1 h- Baagie 


"1623. of ‘Circular WH. and J. 
(Phys,,Soc,, Proc. 36. pp, 170-181; Disc,, 182,, April, 192 

+The author, describes determinations of the. frequency . natural to 
, agms of various sizes, haying a rigid rim and a central boss for 
attachment of a microphone or receiver. In air. the frequency was hut 
by means of a monochord, but under water the resonance-frequency 
was noted in the neighbourhood of a subaqueous transmitter of 

pitch... The results are in. good agreement with the theoretical conclusions 
bf H. Lamb [Abstract 285 (1921)]. In many cases partials were 0 
round about a fifth or an octave above the fundamental, but, their Ogeur- 
rence, was capricious and their pitch inconsistent, with. theory, 
resonance peaks of the frequency curves are more or less of the same 
area, being high and narrow, or low and broad... The effect of ingreasing 
the pressure on, one side of the diaphragm, was studied, and the pressure- 
displacement curve was found. linear,up, to: the elastic. limit, while the 
pressure-frequency curve is of the, saturation type. A large diaphragm 
is less affected by pressure (and therefore, by immersion in,deep, water) 
than a small one of the same natural frequency. The paper includes 
diagrams .of the apparatus, tables,.and graphs: Discussion S. 
‘Tucker elicited the fact that double-resonance had been observeds: CG, Ls 
Fortescue suggested that this might be due tothe coupling. of the‘two 
_ ‘elastic systems, one of which is the structure supporting the diaphragm; — 
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(Zeits, Physik) 18. 2. pp, 48+58, 1923!)--An entirely mathematical 
paper ‘developing (with certain réstrictions) the equations for: the electric 
and ‘magnetic fields:for the energy andthe réciprocal relations. : 

Genevalisation (Ho: Poritsky.:: (Phys: 
Rev. 21. Ppp. 1923.)—-Since electricity flows:only in:closed 

, we'may add to: the field» which: Biot-Savart's law asctibes:to:an 
element of current:an' elementary fiéld that-the’ effects of when 
summed ‘fora closed: circuit; will: vanish.: Fxmay be tefmed.a:‘‘ 
field;;:Any genetalisation of) Biot-Savart's> law: differs frdm the 
addition of id shown in twoeways that‘all null fields: are 


‘fiélds: due to doublets coinciding with the elements. of:cirrent} whose 


poles: act with an arbitrary law of force. Since at each point the null 
fidld ‘is' perpendictilat! tothe» Biot+Savart fieldy: the addition of \a field 
tothe Biot-Savart. law, will only complicate it.’ |This-idea of nubiofield3 
may be extended toi closed ‘surfaces and generalised'to higher dimensions. 
null fields: if\they exist.) W. 
of the Eleciric ‘Blementary' Quaktum,: as 
determined by the ‘\Sehrot’’ Effect, upon 
(Physi Zeits./24. pp: 19-21,.Jan: 1, 1923.)+R. Fuerth hasiattempted to 


explain the variations*in the ‘charge of theselectron determined: by -the 


author,’ using the ‘‘ sparrow’ hail-’’ effect, on‘ physiological grounds; ‘by 


assuming that the observations were made very near the threshold of 


[Abstract 541 (1923)]; ‘The. author ‘shows: that Ssdund 
byhimr lad dbout 46,000 times the etiergy assuméd by Fuerth ; 


‘and! was audible it) an-open room, ‘the telephone was atsome distance 


from the iear, The physiological: peculiarities’ of -hearing investigated 
‘Fuerth were observed in a closed cabin, the, sound ‘being so minute 
that'it Gould only be observed by a résted. is impossible! that 
the variations observed in the author’s experiments can have. been 
caused by’ ‘a physiological’ effect, which is only observed with) sounds 
1697. Absélute Zero of. Eleciric Potential, “8: "Bodforss) (Zeits. 
Fiektroctiem, 29. pp. 121-193, March’ 1, Paper’ réad! before the 
Deut, Bunsen: ‘Gesell, Leipzig, Sept. ; 1922 Christiansen’ observed! in 
1903' ‘the ‘movement of a drop “of ‘mercury on, ‘an ‘electrolyte’ ander 
the ‘influence’ of a potential ‘gradient: According to the concentration 
“the Hg ions the drop’ moves towards” One ‘of’ the poles’; when ‘the 
mercury is positively charged, it‘is negatively arised in’ the direction 
» ‘the anode, ‘the surface tension increases, d the drop stretches out 
ad wandéts ‘towards the kathodé, "Whei’ iotiic ‘concentration’ is, 
by some addition, s0 diminished that the ‘charge the drop is'reduced 
to zero, the movement ceases to: proceed ‘in the’ ‘Opposite’ direction ‘of 
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further reduction of the Hg’: ions. This reversal was observed by Chris- | 
tiansen, but it did not Sega the zero ako for it depended also 
on the polarising current, acts; as intermediate 
conductor, in de is ved at at one tig and deposited at 
other,;; Im place’ of. the constant jcurrentjof )Ck (the author 
uses weak current pulses, interrupted: by hand about every second, and 
-watches the pulsations of the drop (there is no perceptible wandering 
with the.short pulses) ‘by means of'a Zeiss stereoscopic microscopes) The 
electrolyte nitrate, to< whicli a! little: potassium 
cyanide is added:to obtain’ a definite concentiation, although: this, 
‘addition ia: complex salt is objectionable. The larfdngement, -with 
calomel electrode in series was not very sensitive, and the reversion 
indistinct, Addition hydtazine hydrate. proved.’ unsatisfactory: The 
-feversion Occurred at »— 40 + 0:02- volt,! ..when) ‘there 4s; thermo: 
dynamically no charge on the drop, ‘the’ potential /of ‘the: normal calomel 
@lectrode should be + value:is: lower than ‘Palmaer’s 
(1907); ‘viz.'0-67) which was smaller than that: of Ostwald and: Paschen ;: 
but when ‘the potassium cyanide’ soldtion is added, :.an absorption 
potential would the’: development hit 
1628. The Symbolic: ‘Methods Heavistile. B. Pomey, and-J;) Ri 
Garson; (Rev. Gén.'d’Eli 13. May: 19, and: pp. 8593863; 
26, 1923.) I. Preliminary Study:by. J. Bi Complete Diseus- 
sion by J. R. Il. Notes by J. Bi P: and C.—Heaviside's symbolic 
method is little used in France, and M. Pomey’s object is to call attention 
to it-and to the:recent work of Carson in investigating the rigorous) mathe- 
matical foundation of Heaviside’s methods which were largely inductive. 
is'shown that Heaviside’s operational method ‘is:merely ai symbolic 
or shorthand method of writing an integral equation; is very, 
(Phil. Mag: 45. pp» 276-280, Feb:,.1923))—Hill and: Jeffery have obtained 
solution for the gravitational field’ of, a mass-particle [Abstract,; 2000 
(2921)}< Starting from the same expression for and takingijA =p; 
the case for which they obtained: an exact solution, the author, obtains 
= the of an: 5 die b T: 


1630, Quantum Theory and Elacteomagnetic, Ph em 
$Soc., Proc. 102. pp. 478-483, Jam. 1, 1923, \-—The recalls 
‘the third postulate of the quantum theory which he proposed to add to — 
 Bohr’s first,.and second postulates,{see Abstracts 878, (1915) and, 351 
 (1916)}... He mentions the: fact that. his postulate has been. successé 
~ applied in: the. investigation ofthe fine-structure of the lines of Balmer’s 
series and: by Epstein in the investigation, of. the Stark, effect. It.can 
be; applied. without difficulty in cases. where (as.in the Stark effect) the 
atom. can be treated as a conservative mechanical system.of such a, kind 
thatthe coordinates can, be chosen in only one that Hamilton’ 
principal function Shas the form = Sy +, 
studying. the motion of a. charged particle in, an. electromagnetic, field, 
from: the” point, of: view of Einstein’s. general, relatiyity, we are naturally 
led. to regard, the quantum, statements of this third. special 
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cases of more general statements;which thejauthor: aid 
of the» tensor calculus, ‘and applies. to:the»Zeeman; phenomenon,.im the 
case Gf a-simpléanuclear GoWepe Ty 
The: Fundamental, Constants of Electricity and 
Roy, Brylinski and) Liénard,. (Rev. Gén 13.) pp. 
May: '6, )+~Bee . Abstract: B51) (1923) tic: he 
Lhe iBehaviour: of; Slowi Electrans- Inert 
(Physi Zeits,.24. pp, 171-183, April; 
electrons towards gas atoms has, been, studied experimen 
Loeb; Ramsaner, Hertz. [See. 16 (4083) The 
present paper gives theoretical discussion. of; the, above ;data jres 
however, tO thé imert/ gases,..and :without: taking ,into. accopnt 
affinity; partioular: the: experimental ;work-,of}, Ramsaver, is followed, 
and. thé deviation experienced: by a freeselectron is.caleulated when; in 
the neighbourhood:of a gas;atem. Since a¢tualjatomic; Structures 
unknown; several hypothetical types of atoms are considered, viz. 
rigid spheres, polarisable atoms, dipoles, quadrupoles: It is shown: that 
of .the bphase rrelatioiships: between: the velocity: sof; the 
electrons: and the period of the oscillations im the; field; decreases in the 
deviations occur with declining velocities, an effect which is generaljaup 
to a certain limit. The paper is entirely mathematical; and deals with 
the subject ander three sections, viz\\polarisable molecules atom as 
Physik,,,;14. .1.. pp. 6-13;,,.1923.)-+The, of | 
been, put: by, Ehrenhaft; to. accountfor the conclusion, he 
electrical, charge..on, sub-microscopic particles of metals, is,, in. some, cases, 
calculated.to be:much. below the;accepted. value, of; Millikan for an elec: 
tron,,,; The is,made from. the 
the particle, yy thé ‘viscosity of the medium, mean) free | path, 
velocity’ of :tall:in @ \gravitational field, factor. 
altertativeexplanation by Bar [Abstract 2006 regards: the 
low 'valué of cias being due to'a deviation caused by the Brownian, motion 


and: by’ the: assumption: of a-too great 459 


considered to“have: a spongy structure; vd 
 beedinothe ppésent work: it: is: concluded | thatothe are,,due to 
the: “particles mot being of ellipti¢ad-dorm giving va relation 
in, accordance with the, equation, where ay is 
the radius of a sphere of the same weiglit a8’ thé ‘particlé, aj thesdiameter 
of a sphete of the same hydrodynamic resistance, and a, the diameter of 
a sphere of thé’same gas ‘kinetic’ vale. “By ‘medins'of data from aiiferent 
discussion is’ given of ‘the he ‘aeduictions 
of’ the axial ‘relations’ of the Qa 
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658 
449-465, ‘April; 1928,)—In- a former paper [see Abstract (1915)] 
the theory of the action ‘of the negative charge induced on the ion-counter 
by the ‘normal atmospheric potential gradient in causing error in the 
measurements of the negative ion-density was worked out for the case 
where''thé induced ‘cHarge is insufficient*to ‘prévent the éntry of'ion’ at 
any point. ’The theory led to a linear relition ‘between the reduction if 
measured negative ionic density and’ thé potential gradient. “The simple 
theory is now extended to take account of the action of the induced charge 
‘only’ changing ‘the speed ‘of thé ions, bot‘ in' reducing ‘the area of 
the ‘surface through’ ‘which negative ‘ions can ‘enter the. “instrument. 
Assuming a Simple ring distribution’ of the induced charge, ane 
for the variation 6f percentage error or’ reduction in the measured negative 
ionit density with potential’ gradient is derived, and shows a non-linear 
law ‘in general agreement with the observations of Mackell, In measure- 
merits ‘of positive ion‘density, the extended theory, like’ the simple’ one, 
tiidicates that tio error is to be expected for a potential gradient of normal 
1636. ‘The Tisftuence or the: Earth's ‘Potential Measure- 
ments of the Mean Ionic Density'of the Atmosphere by the Ebert Ion-Counter. 
F. Mackell. (Phys. ney. 21. pp. 436-448, April, 1923.)—In this 
effect 6f potential gre ent tipon measuremerits with drfPbert 
-counter for '85 to 118 voltsfmetre is determined) It was pointed out 
Swann in 1914, ‘that because’ “of the ‘negative’ charge inducted at 
tipper of the earthed outer shell ‘by the atmospheric gradient, the 
Of niégative ions"as measured’ must be considerably less than the 
bee value, ‘while the density of positive ions is unaffected: Because of 
the; wide use of the instrument for routine, observations, it is. nt 
to settle the matter experimentally. Two identical ion-counters of th 
imounted 2 metres apart with axes normal to the 
outside wall of the laboratory and 1 metre from it. | The true ion density 
N'was determined by readings with the ion-counter shielded from the 
gradient by a‘latge wire cage lowered ‘over ‘the differential effect: of 
the’ gradient; AN, by readings:made' with shielded! and’ unshielded counters 
connected ‘to ‘opposite quadrants ‘of the electrometer; «the. potential 
gradient, by using a polonium plate connected: to: an. electroscope.: alt 
wa$ foutid: that the negative ions; the relative error AN/N>iticreased 
linearly ‘with ‘the potential-gradient from for 35. volts/metre..to 
27 %_,for 115 volts/metre, whereas for the positive ions the average error 
was zero within’ the limits of of the ‘These 


1637, Supposed Relationship and..the 
Potential Gradient of Atmospheric, Electricity.. C.. Chree.. (Phys. 
Prot, 35. pp. 129-135; Disc., 136, April, 1923.)—From a study.of observa- 
tions at the Ebro Observatory, Tortosa, Spain, between 1910 and 1920, — 
‘Bauer ‘has* concluded that: the annual. ‘potential gratliertt of 

atmosplerio ¢lectricity,’and ‘the diurnal inequality: of same element, 
VOL, XXVI.—A —1923. Us 
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and magnetic data for Kew for the two periods:1898-1909 and 1910-1928. 
For:the magnetic data, in which case the relation; with sunspot frequency 


is: generally, admitted, the: mean correlation: exceeds: 0:92i'The highest 


correlation obtained between potential gradient. of atmospheric electricity 
and sunspot: frequency ‘isi 0- 72; results from the'Ebro:. observations. 
The’ results. favour the: relation: stated. by Bauer,:ibut 
ate» insufficient: to; prove it: If this relatidnship exists; the influence:of 


DISCHARGE: AND OSCILLATIONS, be fo. 


current the, tube. is to, the re: 
observers, and the present. paper (in which both Coolidge anid gas ‘tubes, 
operated by.an induction coil and by a transformer, were used) endeavours 
account for. the.di The. conditions of experiment... (are, 
leseribed and the. results are.discussed with reference to. (a) 
between mean current, and intensity, (0) quality. of radiation. emitted, 
(c), eufrent. and, voltage, wave, (d), between and 
mean, current. 
_ The authors conclude : (1) ‘The i by an 
X-ray, tube, is not in all cases proportional to the mean current passing 
through, the. tube. when the applied. voltage.is.kept constant. (2).Con- 
siderations of voltage-and., current form, ,point tothe conclusion 
for | given yoltage, and when maximum current is in, phase with maximum : 


voltage, the. intensity, of radiation of. gas. or hot kathode, tube is roughly 


ofthe. Jonisation..Potential of .lodine. .W. A. Noyes,.. {Am.. Chem, Soc,, 
45...pp. 337-342, .Feb., 1923.)—In,a. previous, article {see Abstract. 
123 (1922)},..Gibson and. Nowa: studied. the. effect of certain. gases and. 


vapours on the.emission spectra of metals... ‘Measurements of the sparking 


potential were. also: made,.and, it was: found ;that. those, gases, which 
obliterated the spectra of metals also possessed high sparking potentials. 
The theory: was. advanced that heavy. negative ions were formed.due to 
the, combination. of, the.ielectronegative gases. with, electrons, and,, that, 
these ions.could. not be, accelerated sufficiently with; the potentials used 
to produce: ionisation. by collision....In. another article [see Abstract .74 
(1923)},.: the; same authors presented a more quantitative study..of the 
produce luminosity,.in..a gas.by, measuring, the 
glow potential at, low pressures, with a. heated |kathode. . It was shown 
that. this potential was.a, function of the ionisation potential of the gas, 
but.-both gases. studied. (hydrogen, .;and mercury), had..no appreciable 
effect.on the spectra of metals, In the present paper results are presented. 
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oF 
Gas . Tube E.. A, O d P,.K. B ‘RG 19 a 
as s.. E.. A. Owen and P.. K. Bowes... {Réntgen Soc., J. 19. 
pp. 78-83 ;. Disc,, 83, April, 1923.)\—Reference is made ,previous 
aper | Abstract 135 (1922)] in which the authors found that with constant | 
~ 
4 
Se 
ing 


 ghow'a marked obliterating effect the spectra of metals, Part I. 
contains a. brief‘ theoretical! discussion ‘based on the’ above theory. If 
the distance through which ‘an -electron’ ‘will move ‘before it: attains 
ionising velocity shorter in the case of‘iedine than’for'a 
hydrogen-or:-mercury; then for the same length of‘tube‘a higher multiple’ 
of the ionisation poteritial would: beexpected, andthe same'theory applies) 
inthe region just after ionisation’ is produced ‘since the electtons lose. 4 
thost of their energy:on producing ionisation. This; point. was exper 
Werified; ¢.g. in long, the glow potential-for 
equal to the ionisation potential, while for iodine it was five times’ 
| the value. Part IT gives the experimental procedure, Part III the — 
gesults obtained, and Part IV. a brief discussion of:the latter. The most 
probable value of the ionisation potential of iodine as determinedin the 
| ments described is 10-0 + 0-2 volts. This gives 8:4 vol ‘ds the ae 
fonisation ‘potential of the’ atom, which would to'a waves 
Aength ‘of "1472 A’ It’ was" found” 'to verify this from the 
opic data Svailable. “HLH. Hol 


1640: Distiange in High Vacuum, R. Gans. (Anh. d. Physik, 10: 
Pe 625-628, April 20, 1923.)—It is pointed out that Epstein [Abstract ee 
1088 (1919)] previously treated the lem dealt with in'Gans’ 
earlier paper [Abstract 1200 (1923)}, but that Gans has gone somewhat 
farther by discussing the back ¢.m.f, and ie the’ nurierical’ 
galculations by ‘tmeans of the tables of functions given in’his paper. 
Nuinetical examples are now given; which are the experi- 
Céntres of ‘Lumine sence’ and tions 
| sp clrum Tubes at Electrical Discharges. Hamburger. (K. 
Akad. Atisterdam; Proc. 25. 9 and'10: pp. 463-474, 1003. Tn ‘English: 
Zeits. ‘Elektrochem. 29. pp. 135-137; Marck 1, and Pp- 142-144, April 
1928. )—Previous’ ‘experiments made ‘by ‘the author ‘[see“Abstract 703 
 (1918)} showed ' that continubdus-curréent discharge’ when passing through 
"not too rarefied gases, gave rise to differences of pressure, the value of 
~ which, with sufficient current-density can amount to 30% of the total — 
pressure. In these investigations such variations of pressure were 
‘numbers: of gases of ‘very ‘different natures, a8 argon,’ eon,’ ‘helium, 
_mitrogen, hydrogen ; it’ was found’ that’ the effects observed ate.‘very . 
“hardly perceptible in hydrogen; and it‘was seen’that the 
must ‘increase with the intensity of the current: and’ with 
of thé molecular weight!” ‘Skaupy ‘has‘also found’ differences 
of ‘pressure in continuous-current’ discharges in ‘the case’ of noble ‘gases: 
More’ rectntly (1922) “A. Riittetianer ‘published an account of important 
@xperiméntal investigations in ‘which the variations of pressure Ofnobleé 
gases were subjeCted’to ‘a closet examination, and the dependence of the 
om different variables was given in an approximate’* empiri- 
cal?’ “Phe object of the present paper is firstly to‘show-the 
 axtthor’s' priority ‘with regard ‘to the’ positive’ ‘pressure éffect; and 
then‘it is shown Riitteriauer’s’ experimental investigations quanti- 
_  tatively confirm thé ‘theoretical ‘view ‘and’ forriule about: the: pressure * 
“@ffett previously’ found *by the ‘author: This confirms for an éxténsive 
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to" the°empirical forniula. given by Riittenauer for the pregsute 
between ‘thie ‘free path of the corpuscles and thé! (round) diameter ‘of the 
tube, nis, dy = ple) im $4 


ti Dp Sinion advanced pressure effect 
vould by the elastic act, is untenable, The 
and pressure effects with to theo 
that ‘the atoms both emit 
_ quan Attention is. drawn to. the. 
in particular also to. : A. 


A Glow Kathode Rontgen 
Wev “(Zeits: Phiysite, “14. 


This bé a teason why the glow ‘kathode tube “has ‘only. 
application in’ stich work, ‘and. the present author no 

diagrams 4 sitiple ihetallic of: 
fias been in for the past two “ThE tube ig made of brass 


60 mm. diam. and’'300 mm: long, with a ‘made’ of 
internal details minutely d. for the 


cklen. (Ann. Physik, 69. and 8. 

pp. ‘Jan. 4, ‘obtained in a | 
wo rk’[sée Absttact 1813°(1921) make it hhecessary | to learn the 
of watet-vapout on'the spark discharge: in ‘hitrogen. “Mc yor er, 
riments ‘have’ up’ “the ‘présént ‘been’ performed in air ‘and 

‘depending ‘fonisation tion ‘by collision a pas 
‘quite different which maintain in a mix he 
present éxperimierits show that there is’ ‘the satiie dependetice the"sp spar 


eiitial upon‘ the moisture’ in’ nittogen as “Meyér (see’ Abstract mt 


found for ait Catves aré given g the ‘relation 1)" 
oténtial in volts ‘ahd time ‘time; (2) 2) total’ in ‘mm and 


3) potential in “volts ‘and | 
further’ curve’ hows: that Sufficient 


can’ take’ ori a Very “value.” ‘From m, of Vo ts 
en the gas is sufficiently to the value’ ‘384 ‘volts. 


ot 
: 
. 
Tep ich Can assume approxi- 
ma hich represents a constan 
difference. of pressure found a constant,.A the current-density, ¢ the be 
: 
- Tube for Work on Debye-Scherrer Data. 
lead. 
ca 4 
W. 
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possible to give siinieinietaces by mechanical scraping to. the plane parallel 
electrodes of a spark track in a vacuum... A,series of protective measures 


is described, for the purpose of avoiding the disturbance due to moisture | 


alteration..of the gas, . The water layer which: clings fast.to the surface 
of the electrodes and is not loosened in vacuuth. exercises no ee 
onthe spark potential. Renewing the surface appears to have 
influence on the value of the discharge tension; it may be that such in 
influence does not exist or that the surface is very quickly covered aga th | 
with a layer of — or oxide. The ‘experiments weré carried out with 
brass, Cu, Al, and Ag in air and in nitrogen. Only in one case en 
metal a ftesh surface show a different” spark potential from, 
with the old. This happened with Zn in nitrogen. The. influence of 
scraping then only occurs when done on the ‘kathode surface, not on 
the anode. The spark delay which takes place if the electrodes have 
not been. ‘used for some hours disappears at once when a new surface 
is given to the electrodes, From this it is concluded that this form of 
delay depends on the surface properties. of the electrodes in distinction 
with the usual spark delay which has its cause in the gas 
G: 
1645. ect of. Augmenting. Tem ature “upon. Disconti 
G. Valle. (N.. 25. pp. 87—114,. ‘eb. 
1923,)—After a brief introduction the variations of the appearance | 
the discharge observed in a Plucker tube by means of a rotating mirror 
# the temperature i is increased is described and schematically represented. 


ables are also given showing details of the results obtained at different : 
gee a relative to the intensity of the current, potential differences 


volts, and the nature of the jase "Full details, with 
are given, of the experimental Tranger nts used; 


1646. Brauer’: Theory. of the Function of the Rathode ir in Electric 


A. Trowbridge and K.T. Compton. (Optical Soc. of America, J.and Rev. 


Sci. pat 7, PP. 321-325, April, 1923.)—Experiments are described which 
verify Brauer’s measurements. of the post-are ” current obtained _by 
suddenly short-circuiting an arc with a resistance of such value as to 
leave a small p.d., insufficient to ionise the gas, between. the arc terminals, 
but which do not agree with his interpretation of them. A diagram is 
given showing the special arrangement , of connections employed to give 
greater sensitivity to the galvanometer system when measuring the post- 
arc current. ‘Readings are taken with .two uncored carbon. electrodes, 
nd with the same electrodes used in conjunction with a massive copper 
block. slipped over the anode at. varying distances from the hot point, 
giving variations of cooling conditions. With increased rapidity. of 
cooling, post-arc currents decrease more rapidly. | Where. a water-cooled 
SORE anode is employed there is no trace of a post-arc current, It 
that, contrary to Brauer’s conclusions, Thomson’ s theory 

e principal part of the current in an csi gl are is hn thermionic 

core emitted from the hot kathode i is supported. A. B, C. L 
‘1647. Theory of the-Electvic Arc... K.-T. (Phys. Rev, 21. 
pp. 266-291, March, 1923.)—The._. chief. data at, our disposal are the 
kathode drop of potential, the anode drop, the electric intensity, of the 
arc, the influence of the size and. material % ta, electrodes, the nature 
VOL. XXVI.—A.— 1923, | 
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and pressure of the surrounding gas, the current, the spectrum and the 
intrinsic, brightness of the arc, the mechanical reaction, and the back 
electromotive! force at the electrodes, Ji J. Thomson suggested that 
the current from arc. is. chiefly of. thermionic: origin, consisting of 
the:electronic emission from the kathode plus a relatively small current . 
arising from, ionisation of the gas by.,these electrons... Brauer,., 
certain. experiments. and calculations, concluded, that thermionic 
‘emission accounts for only a few per cent, of the total arc current and the 
ionisation ‘produced -by thermoelectrons constitutes.a negligible fraction 
of the current, and (2) that: the ‘¢lectronic emission is due: principally 
to: the impact lof positive ions against the kathode. Langmuir’s, val aot 
for the ‘constants A and b in Richardson’s equation N =.AvTerT! 

for the: thermionic current are by far the most reliable data. available. 
gas in! which: électrons make inelastic the 


is. ‘shown that Brauer did not measure the ‘thermionic 
only a fraction released as a result of the effect on the space charge 
of positive. thermionic, emission of the anode. “The essential feattire of 
an arc is an emission of electrons from. the kathode ‘which. produce 
sufficient ionisation of the surrounding gas to give, a positive. ‘Space 
charge just outside the .kathode. other characteristics appear 
to, be either consequen¢es or prerequisites to this. ‘Tt vis the éurrent- 
density of electronic emission there ‘must be a ‘of 
positive ions, j = +/242VMj to neutralise, the space . 

electrons, where. the.atomic weight of, the, ions. . ere. 
an positive current density, J to. give the ‘ae positive 


Vv; kathodé fallin volts, the. positive 
tebe path,; By an.application of, this 
expression’ reasonable valves, for J are obtained. The, ratio of, positive 
to negative currents is computed also from energy. considerations, at, the 
kathode;the results being good evidence for the correctness of the theory, 
In‘the.case of the carbon arc ionisation.in the region between the electrodes 
must be sufficient to supply enough positive ions to neutralise the space 
charge due:to electrons: | Neither emission:from the anode nor ionisation 
by ‘collision’ will explain this ionisation, but -it is. primarily: of, thermal 
origin, ocours also. to; some, extent... The 
author derives an equation for the current, and, if the temperature, is 
4000° K. or over and the ionising potential 8:6 volts or less the application 
of Nernst’s heat theorem is sufficient to estimate: the thermal ionisation. 
anode fall’is accounted for in qualitative’ Probably also 
second ‘factor is a space chatge very near due: to 


1648, The-Anode of the Gunther- 
(Zeits. Physik, 13. 6. pp. 378-391, 1923. From the, Reichsanstalt.)— 
Schenkel-and ‘Schottky have expressed doubts as: to the values of the 
anode voltage drop. to test this 
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point ‘the ‘author employéd ‘a’ cylitidrical ‘node of graphite, in the lower 
of which'a ¢ylindrical hole was drilled; ‘this ‘glass 

of! 40-0m. Giameter, probe ‘electrode ‘of tantalum’ wire ‘was 

‘} Wim. bélow its lower surface.’ The ‘arc ‘was’ practically» confined 
té the inside’ of' the ‘hole: The température of the anode’ was measured 
by mearis of an“ optical pyrometer, at certain definite’ points, and ‘from 
théesé¢ ‘Measurements the total radiation ‘from it was determined in ‘watts, 
The current is’ theoretically almost wholly’conveyed through the:mercury~ 


‘py électrons ; “only about’ 1/400th part being ‘due ‘to:the passage 


of positive ions fromt anode to kathoile, 86 that’ thé) product of ‘the anode 
dtop andthe’ current is ‘nearly equal to the watts supplied ‘to'the anode; 
and “the @nodé drop’can be caleulated it amounted’ 
Méasuitement’ with the probe electrode gave 7+36 volts; in ‘satisfactory 


apreément' ‘with the result of the other smethod:» ‘The drop 


shown to depend on the pressure of the*Hg vapours’ immediately after 
the arc was struck in a cold vessel it was 18 volts; but after heating, 
if the form of the-anode was such as to-conserve the excited Hg atoms, 
it dropped to a mean value of 48 volts ; which was nearly constant from 
a, vapour. pressure of 0°22 mm. to 12-0 mm. The form, of the anode 
had a strong inflpence on the anode drop ; it was ‘10° volts. i in ‘the mean 
with. a polished iron sphere 2 at low vapour pressure ; and 8: ‘9 volts, haat 
the same conditions, when a hole was bored in ‘the spheré in Which the e 
excited Hg atoms were preserved, and prevented aed wandering’ away 
from. the anode. . Without the hole the Current i is not a ble to draw toget! 
at. the lower end of the anode on account of the “* stiffness” of the elec- 
a. hole’ is the ‘Tesonance radiation, ‘produced’ by t 
cure inside it, does not disa pear by diffusion, ‘as on the surface < 


sphere ; 033 is caught if thé hole) and ¢an ‘only’ ‘dithinish by absorption | 


at ‘the wants ‘the excitation ‘of the’ Hg ‘atoms ‘is ‘thereféré ‘far greater 
inside thé’ than dttside, and’ the andde drop’ becomes considerably 
less; éct of the, material of an was iny 

interpretation “is ‘pointed out. It was shown’ with 
constant ‘vapour (pressure, the anode drop is independent of the current 
arid thé anode tenipéerature; ©The above experiments confirm the theory; 
assumes that, in order to keep: up’ the necessary’ slow flow of 


ions ‘towards the kathode;"Hg atoms have to be idnised at the anode: 


This can be done directly by electrons which' have a 'velocity:due:to 10-4 
Volts: “It tan’ also be ‘done step by, step) if they ‘have arveldcity:due to 
468 volts, the impact of the first-électron “‘ exciting the atom:by driving 
one Of its ‘electrons into ani exterior quaritum orbit, whencé further impacts 
thay step by con from the atom ;° thayalso produce 
Potential in Gases at High Pressures and the J 

Field; Bo and Ji: Weigle.: (Arch. des Sciences,. 6.. 19-36, 
Jan.-Peb.; 85-06, March-April, and 1923,)-— 
Mercier ‘and Hammershaimb. have’ previously shown, that, the Jaw. of 
‘Paschen V = f(md) is verified experimentally at high pressures in 
nitrogen; When: ‘the discharge plays. between two hemispheridal electrddes 
of 16 mnt’ tadius;/ Those ‘audliors atttibute this.result fact:that 
the lateral diffusion, favilitated bythe form of the electrodes, hinders 
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the dcctmelation of ions in their neighbourhood, and so to modify the se 
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the other-hahd it hasbeen’ found {see Abstract:087 

using. the same “electrodés*that ! in’ COy this ‘relationship 
does not hold.good:: <= was found to ‘be-even lessi well: satisfied 
than the ondinary:formula Vi >it! is now suggestel thatcvat 
high pressures in.CO, there is formed a molecula field due to polarisation’ 
which helps’ facilitate the passage‘of the disch lit i8 to'study 
the influence of this, field. the present experi out, 
Tn. th first. paper, full description. with di n Of, the apparatus: 
then, ‘The 


is giyen,, an, account of 
| with CQp.are fully, described, and,.it is,concluded, that 
nding the precautions taken the Raschen law. is not completely 
n the second paper experiments with nitrogen are described, 
being in accord.with those of Hammershaimh and 
fercier.,. There. is. a set of space, allotted. to, theoretical.con+ 
ng .beth in the second: and third. In, the) third paper 


1650, The Effect Charge 
ic Current. between: Parallel, Plane, Electrodes: 
all Rey. 21. pp, .419-435,:April, 1928.))--The: paper 
with rallel plane electrodes and first considers when 

charge... The results;obtained by. Adams 
unpublished), Epstein, Fry, and Laue are.;discussed and, summarised, 
certain errors are pointed out, and the equations are put in a form adapted 
to. easy numerical calculation} Assuming thenormal components of 
velocities. of the ,emitted “electrons have thé- Maxwell: distribution, 

integration..of Poisson's equation ‘between? proper limits Teads’ ‘to 
numerical relation between. the new varia 


bie 


we Vm give voltage, of the,plane of minimum 
és Boltzmann. gas ,constant, Denoting,.values,.at 

the pt and, inserting «values of, constants: 

log where ip. is. the seiuration current), Oi 


for a given kathode temperature T, the distribution a given 
current: #}'or-viee versa,’ to “solution ‘for 
ich” reduces to’ visual ' thréd-halves power ‘equati 
neglect Vy, ahd andthe: cottettion factor iit’ y. ‘Under’ 
considered: the: equilibrium condition’ with’ the ariode at ‘a ‘great distance, 
and’ the: durrent: If 'the orily ‘retarding’ is ‘that ‘of ‘the space 
charge; théeiensity of chargé p= where 
p= Except'near the kath this 
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kathode and inversely proportional ‘to: ‘the square of! the: distance away. 
The potential gradient at kathode Xy:= Equations 
are also given-for Case. ILI where»an external ‘retarding field X, is 


rig ‘the radius of the anode, and X is & constdnt between 1 and 2, not 
yet' expefimenitally determined. deviations ‘from the three-halves 
power law ate not more than one quarter as mich as for hut allel planes 
and amount ‘to only about 3% at 130 Volts.” Ho. 


41651. of the Gas’ on tie wri 


Electron Emission of Platinum and Tantalum. (Zeits. f. 
Physik, 13.°1 and 2. pp. 17-34; 1923: infiuéhce of absorbed gases 
oft the thermic electron emission Of metals has formed the object of man 

researches which’ have led to results of avery contradictory nature. In 
a brief introduétion the work of Fredénhagen, Pring and Parker, Gehrts, 
H.'A: Wilson, Richardson; Langmuir, Dushman, K. K. Smith, and other 

is 'teferted’to. In the present paper a full’ description of the éxperimental 
arrangements employed’ 48 given. 'A special method of degassing the 
metals is used, and it is found that the saturation current ig very con- 


formula is now found to be ‘for tantalum 7-47 x 1023 for ‘less’ stron 
degassing'and 2-27 x 10®2 for stronger degassing, for platinum ‘with 
strong degassing it is ‘4-76 x 10%, for stronger degassing 7-62 10%. 
The constant’b, and with it the work done, ¢, remains “constant for 
tantalum, ‘and only’ alters ‘very slightly in the ‘case of Platinum. 


For platinum; 6 = 5-791 x. 104 d= 4-987 volt: 
» For platinum; b = 5-306.x. = 4-569 volt for stronger 


The value ¢ = 4-569 volt i is in a mes accord with that pepviogsly obtained 


1652. A Method for the Neutralisation of ‘Che 
Positive Ionisation at very Low Gas Pressures. K.'H. Kin rela 
Rev. 21. pp. 408-418, April,’ 1923.)—A very thin is passed 
axially through two holes in the ‘¢losed’ ends ‘of a’ ¢ylindrical’ anode. 
Positive ions formed. between the electrodes will seldom strike the thin 
wiré, but missing it will, in general, describe orbits round it, until they 
lose their kinetic. energy by collisions with gas, molecules; and. finally 
fall into the. kathode wire, The effect should increase with, the. absolute 
temperature, . and with the ratio of the.cross, section.of theianode cylinder 
te, that of the filament. ., The cylinder: ends could be connected: to. the 
anode, or to the kathode in the apparatus used,’ the. effect, looked for 
being observed in, the former case,, but.not,in the latter. favourable 
cases the current was five or ten times. as. great as that. limited. by the 
space charge. . The efiect is much greater with Hg than with He, which 
agrees with theory. Experiments, made with, the oscillograph to. study 
the way in which the current grew to its full.value, when switched on, 


siderably lowered by the degassing: “The constant ‘A of the i sed 7 
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withrHydvogen Kriiger, and (Zeits Physile, 14.1, 
‘pp. 1923.)--Further evidence is. derived the. view that the 
photoelectric sensitiveness. of metals isdetermined by the presence of 
oeeluded (hydrogen... It;has been shown, by.,Sieverts: that the greatest 
absorption, for, hydrogen.is, possessed by. palladium-silver alloys, the maxi- 

mum. absorption, being obtained with an.alloy of 40 % silver, Measure- 
a are'made,in the present work of the ionisation obtained on exposing 
alloys of Pd-Ag in varying proportions to the light from a mercury-vapour 
lamp. “The alloys are made up as thin discs 8 mm. square varying in 


composition’ in) steps,of .10 %, and,mounted; around,the periphery, of a. 


rotating system that the: individual dises can; be exposed to: the, beam 
of: light. which.is; admitted. through a quartz window and.is. concentrated 
to the disc by means/of.a,quartz.lens, . The. enclosure containing) the 
through which a, current is 
and a, temperature of 160°-180° C. maintained... The rotating 
discs are connected: to, one pair of, quadrants, of a Dolezalek electrometer, 
while an adjacent metal. cylinder through: which the. beam, of light passes 
is, earthed,, The,apparatus,is filled with purified. hydrogen and satura- 
tion .of the alloy attained before each measurement. With, the. different 
alloys’ a,.close; lism. is found: between. the . photoelectric .effect as 


1654, Effect. of. on the, ‘Photoelectric. of Metals. 
'‘A.G. Shenstone. (Phil. Mag. 4 45. pp. 918-926, May, 1923.)\—Experiments 
have shown that the photoelectric sensitivity not only of bismuth but 
also pring apts metals is temporarily increased by the passage 
of a current... _ a after describing the apparatus used, goes, into 

question of effect of temperature, ‘and to a in in the ‘case 
a, bismuth ‘what, was taking place, a constantan-copper thermo- 
junction was soldered to the back of the plate, the hattened leads t 
led out through ‘the de Khotinsky cement‘in the ground’ glass seal. I 
was found that the temperature rise corresponding) to a rise. of photo- 
electric current of 16 % waseless than 5° C. and corresponding to 30 % 
was only 24°C., so that, is very improbable that the, changes, of photo- 
electric’ current ¢an be ascribed to changes due to temperature. A 
series of. experiments is described and the not unnatural conclusion is 
drawn that: the condition: produced: in a.metal. surface. by am,electric 
‘current.is:permanent until a considerable rise in temperature takes,place. 
Observations.on bisthuth warmed without these of current and on copper 
cooled while:current:is:passing give strong evidence that the effect is not 
‘produced by the heating due to the current. The author concludes that 
the changes: of: photoelectric sensitivity observed must be due to,changes 
‘produced: in the metal by:the:current passed through it, but is unable 
to offer an explanation of the ach a result. 


of the Electron: Tube... G. du Prel.: (Ann. d.:Physik,.70..3. pp:,199-224, 

Feb. 4923,)—The strengthening of the photoelectric: current: is. dealt 

with first; and the experimental arrangement as: Rosenberg, is 
VOL. XXVI.—a.——1923. 
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with the aid of a ‘diagram,’ as‘ is: 
arrangement. It is found that by'usihg a very’good evacuated strengthen- 
ing tubé not only is its degree of action increased, but also the proportional 
scope between the’ unstrengthened and’ Strengthened ‘current is widened. 
Hard in hand ‘with this goes a simplification of the experimental arrange- 
ment in thé heating current citcuit of the ‘tube: With’ a special ‘tube 
construction it is possible to raise the ‘degree of ‘strengthening ‘of a@ single 
— at least 10 million times. 
1686. Tonic Oscillations in the Stihaied Glow Vu 
site A. G. D. West.” (Phil. Mag. 45. pp. ‘879-881, May, 1923)—In the 
of ‘éxpériments on the’ electrical ‘properties of ‘ionised “gases. for 
ligh-fréequency electromotive forces, it’ was’ found that ‘the “ordinary 
tated ‘glow discharge ‘was mote often than not’a‘getierator of electric 
waves. This indicates that the discharge is nvt'steady as usually sup+ 
posed, but pulsating ‘in character: “The preserice’ of the’ waves has been 
detected by the’ ordinary wireless receiving: devices, and most conveniently 
by ‘an aiito-heterodyne tridde receiver, means “of which it has been 
found that the fre uency of ‘the oscillations is ‘independent of the ‘electrical 
nts of ‘the circuit external to the discharge tube: The oscillations 

are theréfore ‘of a new type, beitig ioni¢ in character and origin. Experi- 
nental, détails ‘are’ very’ coritisély and fucidly' described.” No’ detailed 
mination has been made of ‘the dependence of’ frequency: on! 
pressure and anode potential, but the frequency has been nated to increase 
ually with increase of ey and | of ahode Potential. | HE! ‘Ho. 


_BLECTRICAL. ‘PROPERTIES AND. INSTRUMENTS. 


1657s; Resistivity of Vitreous Materials. Holladay.” 
Inst. 195, pp. 220-235, Feb,, 1923, }-—Measurements were. on a 
of glass tubes at temperatufes, up to about rom, these 
is reqnednded tha, the formula, ggverning resis tas 


13-658. Development of. Conductivity Float 'Phosphores. 
‘Ee Rupp.' (Ann. Physik; 70.6) pp. 391-404, March 8;..4923),—-The 
‘researches of Lenard and Saeland:[sée Abstract 873.(1909)] and of Gudden 
and [Abstract 914 (1921)].om conductivity changes during the activa- 
‘tion of phosphores by light, occasion thé assumption that the light emission 
‘from ‘the: ‘active ‘phosphorescence centres might-be bound con- 
ductivity Changes also.’ In the present investigation it is’ found that, in 
the’ emission’ of phosphorescent: light ‘by’ thermal ‘effects; a conductivity 
occurs with all phosphores,. and its dependence 'tpon the imposed 
field and on the light emission has been sought. The measurements 
‘have been cafried out in a simple form of apparatus which is fully 
désctibed; data ‘being included for the: phasphores,. CaBia;. SrBi, BaBi, 
‘CaOu; SrCu,;'ZnCu, ZnMn, CaOBi; and CaOCui’ Phe increase “of con- 
‘ductivity isfound to'be: proportional to: the. phesphores, 
VOL. — 1923. IVKA 
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and forsimilar: basic: is independent.of the spectral 
position:of the. bands; The cause of the.conductivity increase,has been 
traced:to the thermalemission: produced by, returning electrons,; .On this 
proportionality of: the conductivity.change» with. the photo-electrically 
measured light ‘sum, a new method has been-based which has been applied 
practically! to ithe: spé¢tral: emission ‘distribution! CaBia and ZnaCua, 
Lenatd’s theory:of thermal excess: by a'storing of activity in-the phosphore 
“165 Resista 1of.a Hot. Wire. in.an Alternating Aér.Current. R 
Richards.) it; 45, 926-934, standard hot- 
wire: microphone, was;mounted..on the prong, of an 
tuning dork whose. amplitude was kept at, a constant, value. “As the: fork 
vibrated, the hot wire:was thus carried.to and. fro in am harmonic motion, 
and.|was therefore; subjected. an harmonic draught,...After describing 
the-experimental arrangements, the author classifies the various draughts 
with respect, to.their: frequencies, into three groups ;, (a) Low frequency 
draughts 3 per)sec.);;.(b), medium frequency draughts, (50-60 
sec.) (c) high frequency:draughts (120 and per sec,), and 
with the two resistance changes (a) steady drop and (8), oscillatory change, 
separately.,. The theory. of, these, effects is. explained. mathematically. 
| The!two resistance changes produced by an alternating air current in a | 
hot wire are examined agp -_ found to follow, at least approxi- 
Nickel, Uranium, and Cesium. P.W.Bridgman. (Am. Acad., Proc. 58 
ppv 261-161,|, 1923.+~A »supplement) to) the: author’s: 
in which the ‘effect of pressure on the elettrical resistance! of 39 elements 
has’ been given:»:The first threevof the above metals have been investigated 
‘previously,’ but the 'samples: studied» here . are’ of considerably: : ‘greater 
purity. technique the: measurements «is that described. the 
earlier papers: The ‘pressure coefficients: found for these. purer samples 
are of the order 10% higher.than the previous values and the temperature 
coefficient of: resistance increases with increasing: purity.» It is also found 
‘that the apparent anomaly’ which. existed as regards | the temperature 
coefficient» for aluminitm disappears. Hitherto):the ‘values’ published 
for examples of ‘increasing: purity have, unlike those for other, metals, 
become smailer. ::The purest: of these samples:had about %ampurity. 
Beyond 1% -thig trend: is: reversed, and: at. sufficiently» high purities 
the temperature coefficiént increases with increasing purity, and is higher 
‘than (that for’ ithe impurer specimens: »The «specimen ‘examined ‘here 
contained 09-976:.%' Al. The uranium: is: in’ the ‘form of rolled: sheet 
cm: thick; cm.-wide; 4-5 cm: long: Flaws’ in 'the:metal: do: not 
affect the compressibility measurements, “but :would “have: interfered 
-with the résistance determinations ; hence’ thése were madefrom a small 
“homogeneous strip: wide; cm) \longj/-which had to: bercut 
with steebdise:charged with diamond: powder: Leads cannot be soldered 
to the metal; they are attached: by a special:spring: clamp :to fine grooves 
filed ‘im’ theend «of the ‘strip:» This, with 'théesmall’ resistance; prevents 
‘high:accuracy, but in: any case the! purity of* the specimen is probably 
‘low (temperature coefficient ; between 0° and» 100°C. is: 0023): The 
found to: decrease with pressure, as for: The 
VOL. XXVI.—A.—1923. LED, 
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sign of the pressure’ coefficient is important owing’ to’ the: 
Ur ‘at the’end’ of the’ periodic table. >The average pressute ‘coefficient 
over the range 0 to 12/000 /cm.? is x: 107%iper unit résistanhoe:at 
30°C. ‘and atmospheric pressure ‘per’ kg.fom.?; specific resistance; 
tly hitherto unrecorded, is 76°0 x 1076, which is high forametal 
and of the order for that of liquid Hg or Bi, results: for -cesigm. 
ate’ preliminary, as final success in ‘the preparation’ and manipulation ~ 
of pure cesium has not yet been attained: It is established that cesium 
has a new modification at high pressures, that the transition point is 
sharp, and ‘that the transition pressure ‘varies ‘with temperat turé.” 'The 
probable transition pressure at 0°C. is 1980 kg./em.®, at 17°C/3260kg. 
the transition curve is of the normal type; rising ‘tovhigher: temperatures 
atthe higher pressures, and the phase stable at the’ highst temperatures 
has the gréater°volume. It shotild ‘be ‘possible ‘to ‘find ‘the ‘new’ modifica- 
tion at atmospheric pressure at some température: below 0° C.; ‘linear 
‘extrapolation gives —°26°C. ‘The electrical properties of the high’ pres- 
sure ‘modification are abnormal’ in that ‘the ‘resistance’ in¢reases ‘with 
pressure and at a ‘continually increasing rate.“This is similar to’ the 
properties of Bi, ‘Sb, Ca, Li, Sr, the five other abnormal metals: At the 
transition point there is a discontinuityin resistance 'in the normal direc- 


1661. Calculation of ‘Bich Fras By Pidduck. 
(Phil. Mag. 45. pp. 783-786, April, 1923,.)—The inductance calculated 
M. 
Rev. 21. pp. 348-359, March, '1923.)—-By analogy with what! Gans 
[Abstract ©1845 (1908)] has called the reversible permeability of iron, 
‘the reversible inductivity #, of Rochelle salt crystals is defined as: the 
limit ‘of the ratio.of the change: of: induction» to: the change of electric 
field in the: dielectric as these approach zero: A:study was made:of the 
variation of with»the frequency of: the alternating field for frequencies 
910% cycles for the crystal at 0°-C.» Above the natural periods 
“of vibration of the plate, 60,000. and 156,000 cycles, #, was: constant at 
70, while below them it was constant atabout 112 to 8000 cycles, and then 
.began’ decreasing.» The lower frequency values: are affected piezo- 
-electric effects’ due to mechanical .vibration in :certain -ranges and: by 
polarisation effects which increase as the frequency decreases ; "hence the 
“high-frequency values have a «simpler physical significance... Variation 
temperature-—Curves obtained»for frequencies of 10%): 50,000 (near 
‘resonance); and 8000 cycles all show maxima for about ~- 16° and 24° C. 
‘The minimum at about 6° may be associated with the maximum piezo- 
effect; »which Occurs in this range: Hysteresis++The above -résults ‘are 
‘for an applied electric field of zero. As the: field ‘is: increased, ky reaches 
‘a maximum, then a minimum, and then increases to‘infinity as conduction 
begins for 2700 or 3000 volts per cm.; depending on the direction. |» Natiral 
polarisation may be estimated from the neyrimaairy: of She hysteresis ‘loop. 
Two samples gave 125.and 175) volts per cm::/A coniparison of the ‘tem- 
perature curves for three samples: cut from the same crystal shows: marked 
differences; which indicate that the natural polatisation is far from aniform 
even in the:same crystal, Relation of ky to high-frequency resistance The 
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_ vibrations of Rochelle salt condenser in an oscillating circuit-—At the natural 
_ frequencies of the plate, abnormal values of and of ‘the resistance ‘were 
found. In the case of the transverse resonance, the computed wave-length 
| times. the width df the Abstract 1152 
New, AC. Potentiometer.. ‘Doi Ci-Gally, 90. 
360-361, paper describes:an potentiometer 


which measures,,two rectangular components-of: the voltage under:test. | 


‘The. instrument contains. two elements one, called. the: phase’”” 
‘potentiometer, is supplied with alternating curent through» sensitive 
e¢ting dynamometer, the readings of which can be standardised ‘by 
and a:standard.cel. The second, or ‘:quadrature;’’ poten- 
_ tiometer. ,is;.supplied: with;.current in quadrature. with the: preceding; — 
this element contains the primary of a mutual iinductance; the secondary 
_of which.can,be connected to the. potential tappings of the:first potentio- 
_Meter through a vibration galvanometer. The mutual inductance is of 
such a value that, with the “ ‘ys na ”” potentiometer tappings at a 
chosen adj patent, of the rheostat 
in. the ci it ‘of the “the latter is thus 
indirectly, checked against the. With both éleiients 
standardised in this,way.a-given voltage can! be measured by connécting 
it. to the, instrument through’ a vibration: galvanometer, the: potential 
tappings of the two:elements being joined in series therewith. By opera- 
tion,of, the. two: elements:and of phase-reversing switches, if necessary, 
balance can. be secured between the unknown voltage andthe sum of its 
two quadrature components anes off. the. dnstrestents: The apparatus 
1664. for. Optimum Sensitivity. a Ballistic 
on Glosed: Circuit. A.J, Staring, (Arch.-des Sciences; pp. 97-109, 
March-April, connection with: certain. magnetic: researches 
.the author has been led to investigate the. means available for increasing 
to the optimum the. sensitivity of a moving’ coil ballistic. galvanometer 
working. on, closed circuit, [see Abstract, 766 (19238)}.» Diesselhorst has 
studied the performance of the its’ dimensions 
_jto,be given, and has worked. out the field strength which must.be provided 
by.its magnet to give the greatest sensitiveness.. |The author in the present 
article investigates, by a slightly simplified. analytical, solution of the 
differential equation, the independent effects of the various quantities 
(dimensions .of moving: coil, *cotitrol torque; field: strength,»conStants of 
the closed circuit, .etc.).entering into the equations upon the optimum 
sensitivity. of: design, procedure té ‘provide:optimum. Sensitivity 
under stated experimental conditions are’ given! The ‘paper | ‘concludés 
with) the description ofan, instrument in which the moving: coil system 
‘can ‘be easily replaced: by one suitable for the work in hand:.Since the 
optimum sensitivity depends on the nature of the closed circuit;somemeans 
of adjusting the sensitiveness of the galvanometer to suit a circuit of 
given resistance must be provided. In the author’s instrument afi electre- 
‘magnet’ is used fot this purpose!) In common with the’ observations. df 
other workers: it found that, with the 'strong fields: provided by the 


‘electromagnet: (1200 gauss),:the gnetic imputities ithe moving 
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coil..produced.a marked increase in control and:a loss of: sensitiveness 
this effect was overcome by the. of smalb pieces 

pp. 462-466, May, 1923.)—The transient crest meter here descri 
was developed to investigate several problems in high-voltage transients. 
It! consists of ia gdid-léeaf: electroscope' in with a rectifying’ valve, 
which ‘allows the electroscope to charge, but ‘prohibits! discharge. By 
proper ise of:non-inductive resistance; inductance, and’¢apacity; it is pos- 
sible ‘to miake the applied voltage dependent wpon’ the maximuni ‘peak, 
maximum slope; of maximum area of ctirrent and voltage waves, thus giving 
information: regarding Character! aswell’ ‘as’ the’ magnitude: of the 
transientin question. Forisuccessful operation particular care must ‘be 
taken to insulate! the gold:leaf, ‘A block of:sulphur serves well, 
but even then special rectifying valves; in'which the leails entet at opposite 
ends of the ‘glass ‘are! ‘of the 
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1666. Theory of Electric Wave: Filters: Lj JuPeters: LEE 
picks ‘pp: 445-462; May; '1923.)4-This paper ‘is’ essentially a 
of certain»types of coupled circuit networks by' methods similar’to those 
used in: the discussion? of long lines distributed ‘constants.’ ‘The 
general-theory is developed of the properties of identital circwits coupled 
80 as to form a'chain, and itis found that the equations givitig the current 
and voltage‘of any circuit in the'chain/are identical in form: with those 
"giving the current and voltage at any point ofa long line with distributed 
constants. The propagation constant, however, is a transcendental 
function of the circuit constants and of the frequency of the trahsmitted 
current. nature of this function is'such that'sharp changes ‘occur 
in'the characteristic curve giving theattenuation constant as a function 
of the frequency. ‘It is then shown how thesesharp changes in the attenua- 
tion-frequeney characteristic can be employed to build up filter networks. 
‘The 'genéral theory i¢ next ‘applied’ to the’case’ of simple series circuits 
‘magnetically coupled’ 80 as to! form: chain, and the paper concludes with 
‘discussion of the problem of building up filters using:sections of different 
‘types, numerical examples being: ‘of! the: design’ of filters: to ineet 
‘pp: "518-518, (May 31, 1923) 
925-328: ‘June 3, 1923. ‘Paper readvbefore the: Eléktrot. Verein, 
-Vienna; Janz4923.)—The author develops formulz forthe determination 
of solid/irom, and describes’ a series ‘of ‘tests, undertaken 
for the purpose’ of of the restlts as 
iL. Page, ,.(Phys. ;Rev,, 21... pp. 456-464, April, 1923)+-The attempt:is 
made in. this.investigation to ebtain of. the 
‘known, variation, Of ; nwith 
VOL. XXVI.—A.— 923. 
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frequency, the usual one being that the in f the ultimate cd a 
entity is so great that it is unable to follow sufficiently rapid oscillations 
of an geooene’ magnetic field. The magnetic properties of the atom 

arg now pte to be due to rings of electrons revolving about a nucleus, 
a field being assumied weak and damping neglected. The p ignetic 


solid is first considered. Here a statistical distribution in the direction 


of thé axes of the elementary magnets of which'a magnetic solid’ is com- 
posed takes place as the result of cdllisi6ns’ between molécules. In the 
time intervening between successive: collisions the’ elementary magnets 
follow the impressed field; subject to such restraints ‘as are imposed ‘by 


the molecular field. “From these ‘considerations “an ‘expression ‘for 


permeability is deduced: The permeability: is practically: independent 
of fréquency at first, then rises to a maximum for a frequency comparable 
with’ the number of collisions ‘per unit time, decreases’ toa value ‘less 
than’ and finally converges: asymptotically to unity ‘for an infinite 
frequency. The “paramagrietic gas is next ‘considered where the “mole- 


cular field is absent and in consequence there is’ no maximum in the*per- 


meability. ‘After “decreasing to’ a value fees: one, ‘the 
pérmeability approaches unity HeHo: 


agneto-T hermic E ffect according to J. 


Raenén. (K. Akad.’ Ainstérdam, Pro, 26) 9 and 10. pp. 384-386, 


1923. In English. Phys: Lab, Leiden, “Comm: No.'47,)—Applying equa- 
tions” deduced from: the second Taw of effect 


which, accompanies a magnetic change, it is, shown that 


_ where H is’ the ‘magnetic force, o the magnetisation, and cy the specific — 


heat for constarit field. ‘This ‘shows that the heat effect depends largely 
on oe, and thus: explains the abnormally large effect around the Curie- 


ae by, Weiss and Piccard: “Other. equations can ‘be deduced 
similar. to, those stated by Weiss and Piccard without having recourse 
to Weiss’ molecular-field hypothesis. In order to estimate the change 
in the heat at the a molecular must be used, 


. Breit. (K, Akad. Amsterdam, Proc. 25. 7 and 8. pp. 293-308, 1923. 

n, English, Phys. Lab. Leiden, Comm, No. 46.)—-In the case of gado- 
linium sulphate powder, the usual approximations for substances of small 
susceptibility do not suffice, and a correction has» been. applied’ by 
Onnes, The author finds the correction mathematically under certain 
assumptions, the density of packing of the ‘powder andthe co 
of the ‘material it the solid state being kiown. The. treatment: holds 
both for the magnetic and for the electrostatic’ problem. ‘Within’ the 
first order terms the correction is the same ‘for all the models’ considered, 
and may be expressed by the statement that ‘the force on’ a ‘sphere of 
the powder is equal to that which would be ‘exerted on the material if 
it ‘were moulded ‘into a solid sphere. Different models give ‘results 
in the second order terms in the field. Ev As 
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“1671. Peopestias ‘of Ozone. E. H. Riesenfeld. (Zeits. 
29. pp. 119-121,.March 1, 1923. Paper read :before the Deut. Bunsen- 
Gesell., Leipzig, Sept., 1922.)—-A summary of still continued, researches 
_ [Abstract 700. (1923)}. The: solid ozone is black with a violet lustre. 
In determining the melting-point, the apparatus /was first lowered. into 
liquid hydrogen when it exploded at once; later, liquid hydrogen was 
poured on the ozone; the melting-point of ozone, — 250°, lies only a few 
degrees above the boiling-point of hydrogen. . Pure ozone yields 1-64 cal. 
per litre, as much almost’ as electrolytic gas (1-73 cal.), and mixtures 
of oxygen with more than 12 % of ozone are explosive ; by increasing 
the ozone concentration the explosion temperature can be raised at will. 
The determinations are difficult, but the equilibrium .ozone-oxygen is 
so’ far ‘the only case of the polymer of an element that. can. 


4672. of Graphite. R. M. ‘Burns G.. Hulett, 
(dines Chem. Soc., J::45. pp. 572-578, March, 1923,)—The density of pure 
natural graphite—from Ceylon, Alabama, and. Pennsylvania—is: found 
by the liquid immersion method to be about 2-20 and that of Acheson — 
graphite about 2-30. Carbon produced by explosion of graphitic acid 
has the density. 2-215 and is, therefore, probably graphite. 
of the graphites originally showed no “ drift’ or increase in weight with 
time after immersion in the liquid. The natural graphites, however, 
after being swelled or increased in volume by treatment with fuming 
nitric acid and heat, displayed remarkable drifts ; pressure was used 
to hasten completion of the drift. The tendency to drift was largely 
destroyed by severe compression of the swelled ‘material previous to 
1673. Densities of Dilute Solutions Salts and the Yohune 
Fon: Occurring. on Solution. WH. Hartley and W. H. Barrett. 
(Chem. So¢., J. 123. pp. 398-401, Feb., 1923.)—Further measurements 
confirm the accuracy obtainable in determining the density of liqnids 
by means of a pyknometer of about 25 c.c. capacity [Abstract 986 ht 1)}. 


For ‘solutions: of potassium: nitrate of, less concentration ‘than “the 


densities within the limits of experimental error may be expressed by 
the equation: = 0-998622 + 0:00618¢ — 0-000 000 65c?, where ¢ is 
the concentration expressed as grams of the salt in 1000 grams of water. 
With the other potassium salts examined, the densities of the. solutions 
cannot be represented by such a simple expression. In each case the 
process of solution is accompanied by contraction, and for dilute solutions 
the contraction of one the same salt varies 


1674. Theory of Sohubibity J. H. Hildebrand. (Phys. Rev. 21. 
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: [Abstract 1868 (1921)} is summarised. |Raoult’s law ‘will be obeyed by 
any liquid mixture in which the internal forces of attraction and ‘repulsion 
do not change with changing composition of the mixture, When 

“condition holds, the solubility of a gas may be calculated ayproximuitely 
from its saturation pressure, and the solubility of a solid from its mel 
point and heat offusion.’ ‘The above condition ‘can exist only (a) 
the components in the pure liquid state have the same internal pressures > 
(6) when the different molecules are relatively: symmetrical or non-polar’; 
©) when the tendency to form chemical compounds is absent. Differences 
in’ either internal’ ‘pressure or’ polarity aloné’ produce approximately 
‘proportional positive deviations from Raoult’s law and decreased’ solu- 
bilities. Tendencies towards chemical combination produce negative 
deviations and increased solubilities. Internal pressure is defined as 
T(OP/dT),; relative values may be deduced from other data, especially 
from the solubility relations themselves. Polarity is indicated by 
dielectric constant, etc, and depends on ‘the symmetry and chemical 
constitution of the molecule. Chemical combinations are difficult to 
predict but, in general, occur most frequently between polar molecules, 
especially those which can be regarded as positive and hen or basic 


and acidic, respectively. 
 Kunerth (Phys. Rev. 19. 


his criticism of the ‘author's theory 
‘Pp. 512, 1922) concludes that Raoult’s law and” internal pressures, are 
| fies y useless as a basis for predicting the solubilities of gases. ‘Tt 
now pointed out that most of the solvents used by Kunerth are highly 
polar, and a table of gas solubilities in non-polar solvents is given. ‘These 

(Faraday Soc., ‘Trans. 18. pp. 
995-301, Feb: 1923. Phil. Mag. 45. pp. 1105-1118, June, 

1923. )-It is. assumed, that, in certain compounds, the atoms or 
tadicles of .which, they are composed are ionised positively and 
negatively, and.are held together by an. electrovalency bond. 
author. speaks of such molecules as being “‘ionised ” [they appear to be 
the same as the dipoles which figure largely in’ modern’ German physical 
theory); and a number of gases, the molecules of which have a greater 
electrical moment than those which are neutral throughout, as shown 
by their_diélectric constant and refractive index,’ are'classed as having 
intramolecular ‘ionisation; HCl, CHgCl, NHsz, SO9}' while Hg, 


apie :0: and nitrous oxide which is ‘isosterie with it as 


26: “N: ‘N: would. represent, a neutral ‘atom. of nitrogen if the 
dots represent: valency electrons, so that. the central ; repre: 


* and ‘the’ on the’ ‘Fight’ a ‘nitrous: oxide 
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of free hydrogen peroxide more accurately than the conventional formula, 
‘which Shows groups linked by: a covalency HO’. OH. 


+ 
Ozone is. 20: 0: 20; or 0—0=0 or 0=0=0, appears. ‘that 


the oxygen ion on ak left may be represented as: 0 with seven electrons | 


in the outer shell, while the central positive ion is 0: with five} The 


valency. of one of the oxygen atime 3 is again, increased he two units, one 
of covalency and one of electrovalency. A number of other aubatances 


Stability in oxy-acids depends on the presence of a positive ‘iat! on 
the central atom of the ion. This also increases the strength of the 
acid, A maximum of stability and strength is reached in acids con- 
taining four atoms of oxygen round the central atom of the ion. 
Discussion.—R. Robertson. One of the most interesting parts of the 
paper, apart. from the main contention, was the suggestion as regards 
the. mechanism of acidity due to hydrogen. A. O. Rankine. Some 
measurements of the size of = oe molecule a that its 


structure v was not. but ‘If were eitten 


‘would not display an abnormal dielectric constant. R. Robertson. The 
facts of organic: chemistry demand that the true valency 


be an elastic one. author write nitrous oxide 
N 


(with O. Roder). (Zeits. Elektrochem, 29, pp. 54-64, Feb. 1, 1923.)— 
The results of osmosis experiments with. dilute: solutions. of potassium 
salts show that the osmosis reaches a maximum at concentrations lying 
‘between’ N/256 and N/512. When ‘a collodion membrane’ separates an 
inner concentrated salt solution from an outer, more dilute one, the 
Ba ‘forcing the movable, charged liquid from the dilute to the concen- 

ated ‘solution and hence causing abnormal osmosis, depends on the 
‘diffusion of the salt.. Since the diffusion p.d. between the two surfaces 
of the membrane depends on the fall of concentration within the membrane, 
the abnormal osmosis with fixed membranes must differ from that with 
rotating “membranes: In the former case, ‘when the solutions are 
stationary, the concentration at the surface of the membrane in the 
‘diluté solution is far greater than in other parts of this solution. As 
the concentration of the inner solution of the 
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concentrations at the two walls increases to a‘ maximum at a concentration 
for which; with an external e.mif. and equal concentrations at the two: 
sides of the*membrane; the electro-osmosis and herice the electro-kinetic: 
adsorption potential attains a maximum value.’ This may be explained: 
on the assumption that the coefficient of diffusion of the salt is‘a minimum. 
at this:concentration, this assumption. being ‘in. accord with the fact that, 
the diffusion p.dd. are’ much *gteater with than without’ membranes.) 
The electrolyte behaves in the membrane as if the velocity of migration, 
of te 


of the quotient of the concenttations assume maximum 
the satrie ¢oncenttation of thé inner solution as the maxima’ 6f' the’ 
diffusion ‘p.d. of the abnormal osmosis and’ “of be’ 
nearly the same, 

surfaces differ little from the concentrations i in the interior of the solutions,’ : 
the fall of concentration outside of the mentbrarie being’ limited to a 
thin adherent layer. The diffusion p.d. increases as the concentration 
of the inner solution increases to comparatively high values. For’ “ fhiese 
reasons and also on account of the enhanced pure osmotic. actions the: 
transport of the liquid exhibits ho maximum. The maximum of the 
abnormal osmosis with collodion membranes has, therefore, a different 
causé from that at collodion-gelatine inembranes if, as Loeb ‘states, it 
is’ conditioned by the increase of the diffusion p.d. and the diminution’ 
of the membrane beer as the concentration of ‘the inner’ solution 
increases. 7 T. 


1677, The Vistous Effect of} Sols: w. ve Ne 
(Rec, des Trav. Chim: des Pays-Bas, 42. pp. 317-331, April 15, 
1923.)—-Measurements are made of the influence of the presence of 
different eléctrolytes on the viscosity of sols of rubber in benzene. Curves: 
are plotted to show the relation of (Ns + ¢){/Ne with the concentration. 
of the electrolyte where Ns + ¢ is the viscosity of the sol containing 
electrolyte.and Ne that of the benzene and electrolyte without the rubber, — 
In most ‘cases the curve falls. asymptotically, converging towards. oa 
minimum value for viscosity for low concentrations of electrolyte: 
the substances added, the greatest effect is produced with oe 
acid, a concentration of 1:25 mill. mol. per litre, lowering the viscosity 
fromy 1-573 to 1+487. The other electrolytes investigated, in order of 
their: effect, are sulphur dioxide, hydrogen sulphide, benzoic acid, and: 
acetic acid, while: ammonia’ causes a ‘slight: increase in viscosity. The 
phenomgna observed: show many analogies with those found for an 
aqueous agar’ sol,in which ‘case it’ has been proved that the electrical 
properties of this typical emulsoid) are the same as those: of typical: 
suspensoid sols. The theoretical:deduction that the viscosity ofa charged) 
is larger than that of a discharged suspensoid, appears to be: applicable: 
to the: emulsoid' agar The viscosity phenomena under the influence’ 
of added ‘electrolytes appears to be of a capillary electrical origin and: 
may be explained if the agar sol is considered as consisting of strongly’ 
hydrated, negatively charged particles distributed in the disperse mete: 
VOL, XXVI.—A.—1923. 
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Ay calenlation, of the degree of dissociation of these electrolytes. in 
. benzene: is:made. on the basis of a formula which has been found to! hold 
approximately, namely, = constant, where D is the dielectric. 
constant and v the volume or dilution. for equal degrees of dissociation. 
Allowing further for the changing value of dissociation constant with 
dilution as determined by Walden, it is calculated that for a solution 
of 1 mill. mol: hydrochloric acid in 1 litre of benzene, a, the degrees of 
dissociation, = 0-32. In the case of sulphur dioxide and-ammonia, the. 
amount of water dissolved in the benzene is in wh geste largely in-excess 
of that needed for the hydration. 

The results indicate that in the benzene-rubber sol we are er th 
with tha negatively charged sol, which becomes charged on the addition 
of -acids, since positive. H-ions are then adsorbed, and charged on the 
addition. of bases when negatively charged OH-ions are adsorbed. It. 
is recommended that in order to overcome irregularities in measurements 
made hitherto on the viscosity of rubber sols for testing purposes, an. 
excess of a strong electrolyte such as hydrochloric acid should be added 
when a, correlative. remain. the. viscosity. 


“1678. Radio-A chine “Method. of Studying Changes in ‘Finely- 
Distributed Precipitates, O. Hahn. (Zeits. Elektrochem. 29, pp. 189-192, 
May 1, 1923. Paper read before the Deut. Bunsen-Gesell., Leipzig, 
Sept., 1922.)—Slightly acid solutions of salts are mixed with a very small 
quantity of a solution of radiothorium and precipitated with ammonia 
or caustic soda; 10 to 15 mgr. of the precipitate, which will contain 
the radio-active substance, are spread on a small watch-glass which is 
kept) for a few days in a screwed-down metallic box ; its escaping emana- 
tion settles on a piece of aluminium foil over the watch-glass. The 
substance is tested in this way after being dried at ordinary temperature | 
or .at 105°, or calcined at moderate or: at high temperature,» It is: 
presumed that. the emanation will not act.on the.substance, and that 
its. amount will depend upon the surface development; as the surface 
diminishes, and the: crystals increase in size or the pores close up, the 
liberation of emanation will diminish. It was found, by the author and, 
O.-Miiller.in' experiments with salts of Be, Al, Ti, Fe, Zr, Ce, Th, etc., 
that thigh calcination stopped the liberation of emanation almost 
completely, and that oven diying.at 105°C. reduced the amount of 
emanation escaping. . This. would be in: accordance with J. A. Hedvall 
(Zeits. oe Chem. 120. pp..320-340, 1922), who found that the oxides. 
of. Fe, Co, Ni,.Cu, Mg, though differing in colour, density, etc., when 
prepared by: different methods, were all crystalline. (not amorphous), 
and changed their surface character with heat, but. didnot represent. 
different modifications, and gave identical. X-ray spectra... The influence 
of .various percentages of moisture was further studied by. the author. 
in: desiecators. (hygrostats). Dry oxides. change more’ rapidly than moist. 
oxides; the rates.of change varying with the substance. The hydroxide 
Fe(OH), changed least of all in a moist atmosphere; it aged in dry air, 
but recovered its large surface in moist air, and. this change could be. 
repeated many times; it is hence concluded that the change is due to 
the: splitting-off of: water and to shrinkage and, closure of the pores, but. 
not: to. rapid formation of crystals,, Hydroxides: of stronger heteropolar 
character; like Ni(OH):, age much more rapidly crystal 
VOL. XXVI.—A.— 1923. 


— 
: 678 
& 
me 
q 
» 


CHEMICAL PHYSICS “AND 


growth, and'the surface changes are not ‘reversible in moist and dry air, 
The author's determinations of the power of liberating emanation gives 
Hyirogen-Tom to the Flocculation, 
a Colloidal Clay. -R. Bradfield. © (Am. Chem; Soc., J; 45. pp. 1243-1250, 
May, 1923.)-—-The flocculation of colloidal..clays by different. hydrogen- 
ion concentrations was studied. The clay was extracted from, the sub- 
soil of the Putnam silt loam by agitating the clay in a barrel churn with 
5 parts of distilled water for 5 hours. The coarse particles were settled 
out for 10 days, the remainder removed by a ‘Sharples supercentrifuge, 
making 32,600 revs. per minute. The: solution was passed through the 
centrifuge a second time and a rather viscous, clear; dark amber-coloured 
liquid was obtained, in. which no solid: particles could. be. detected by 
ah oil immersionobjective. . It contained 4-817 gram, oven-dried material 
per c.c., and) it showed no tendency to separate,on long standing. 
This: was diluted to asuitable concentration, 0:4 %, and, mixed with 
the various flocculating agents in a specially designed vessel, so as to 
mix rapidly and the Sérensen values determined.| The. results, showed 
that hydrochloric, sulphuric, phosphoric, and acetic acids flocculated 
colloidal clay at the same Sérensen value, but greater was. 
with citric acid. | 
1680. the Distribution of. in Bisper 

Systems... Svedberg and H. Rinde. (Am. Chem. Soc. J. 45. 
pp. 943-954, April, 1923. }—The principles for, the. determination 4 
distribution of size of particles in a disperse system are discussed and 
an improved form of Odén’s self-recording sedimentation balance, which 
permits recording quantities as small as 0:02 gram, with an accuracy 
of 0-0001 gram, are described and used in a series of determinations — 
made upon mercury and gold sols. The increasing weight of sediment 
was compensated by means of an electric current passing through a coil 
acting on an iron cylinder and recorded on a recording milliameter. The 
compensation apparatus was worked automatically by means of a system 
of relays and a drum resistance‘rotated by a motor: From the relation 
between time and current.the sedimentation curve can be found, and 
from that, curve the distribution curve can be calculated. A. method 
is described for determining the distribution of size of particles, depending 
on the variation of concentration with height in the sedimenting solution. 
A. gold hydrosol was studied, and the heights 


Tensile Tests of Alloys “A. Portevin 
and F. Je Chatelier,.. (Comptes Rendus, ,176, pp. 507-510, Feb. 19, — 
1923.)—In carrying out tensile, tests. on some aluminium-copper-manganese 
and aluminium-copper-magnesium-manganese alloys, it. was. 
that the load, instead of increasing in a regular manner, rose 
of oscillations, whose amplitude was, in certain cases, as much as 4% of — 
the total load. At the same time Liider’s lines appeared on the surface 
of the metal,:a series of lines appearing at each oscillation and ‘being — 
accompanied by a distinct noise. This phenomenon was only observed © 
in metal which had. recently been quenched, and:-was: therefore, 


e 
& 


going the age-hardening transformation characteristic wed heres alloys. 
1682. (Chem. ad Met. Eng’ 2 28: pp: 899-901, 
May 21, 1923.) Strain and Fracture in Metals. (Ibid. pp. 1026-1030, 
1923.)—Summaries of lectures given’ by W. Rosenhain in 
America, reviewing modern views on hardiiess; slip, ‘fracture, etc. ‘The 
1683: High-Sheed Sit Heated nching 
G. Z. Nesselstraus. (Rev. dé Mét: 20E. pp. 174-180, April, 1923. ‘ol 
A’ series of' chromium steels containing tungsten or cobalt, a tungsten 
steel, and two carbon ‘steels were studied by means of thermal analysis, 
measurement, and microscopic examination. 
‘Thermal Analysis:—For the thermal analysis the previously 
were quenched at 1209°C.'and differential ‘thermal ‘curves 
taken, the netitral body employed being copper. It was found that, 
while the second heating gave a normal curve; the first showed a vigorous 
exothermic teaction between 648°C. and: 710°C. ‘This transformation 
is very marked in the special steels, but’ can also be seen in the carbon 
though in this case it is spread over a much 
terval. 
Hardness .—In the case of a steel containing 1-29 % 84 
and 4-28°% W., the maximum hardness was obtained by queric qikithing 
in oil) from a ‘temperature. slightly above 1000°C.’ “With increasing 
fuenching temperature the hardness fell, the fall being ‘greatest on 
quenching’ from 1200°C. Annealing the 1200°C. quenched’ specimens 
above 600°C. produces a rise of hardness, which reaches a maximum 
on annealing at 650°C., after which higher temperatures ‘aiise softening. 
The specimen quenched at C., on the ‘other hand, showed’ fall 
‘hardness ‘which when the temperature’ 


‘JL 


: Guillet. (J. de Physique et le Radium, 4. pp. 89-114, Match, 
1923. )An account is given of recent progress made in connection with 
iton, copper, aluminium, and magnesium ‘alloys. Microphotographs of 
alloy steels, and also load extension, temperature, and ‘cooling’ curves 
included.’ Special ‘reference is made to ‘nickel-chromium, ‘chromium, 
‘Vaitadium, and ‘cobalt steels and their mechanical and thermal properties. 
Equilibrium diagrams are given for copper-tin, copper-zinc, and aluminium- 
@ pper alloys. Reference is made and data given for aluminium alloys 
‘with’ iagnesium, copper, ‘zinc, and ‘silicon, and ‘to binary and complex 
alloys of aluminitim with ‘these'metals.’ The properties of the aluminium- 
thagnesiuin-zine alloys, ‘known as ‘‘élektrons,” ‘ate also dealt’ with. “The 

4685: Motallographic on Tin’ ‘Amalgams. by Hewes. 
{Zeits. £. Physik, 13. 1. and2. pp. 1-6, 1923. )—The structure of 4'tin antalgam 
_ corresponding approximately with ‘the formila HgSn is found to consist, 
like that of tin bronzes, of largé granules’ up ofa ‘crystallitie 
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skeleton solidifying at a higher temperature’ and of a component’ still 
liquid at the ordinary temperature. ‘The ‘crystalline skeleton consists 
acicular, tabular and granular particles, which are comparatively loosely 
united and are composed of very small crystalline ules. Centrifuga- 
tion of the afialgam allows of the separation of the liquid component from 
the cfystalline skeleton, and it is propésed to apply’a centrifuge which’ Chtt 

ad 1686. bys Hollow Steel: Objects. when 
Quenched.:-A. Portevin. (Comptes Rendus, 176. pp. 897-899, March 26; 
changes in volume of the cavity in 75-mm. steel shell caused 
by ‘quenching is:given in the table below, scat that 


‘bod. 4:2 to + 5 


Repetition of the: tonndes: growth, which appears 
to. ite due to assume a Be 
1687; Photochemical in: He Griiss; 
‘Elektrochem, 29.) pp. 1,’ 1923.)-According to 
Noddack the photochemical : reaction of »chlorine: on: trichlorobromo- 
methane yields: bromine and carbon tetrachloride + Av 
== 2CCl, + Bre, and decreases. when more is: added ‘as diluent for 
the bromine compound ({Abstract- 408::(1922)}. ‘Phe author tried other 
diluents and: found:the tetrachloride of ‘silicon (and. also of tin) alone 
suitable ;. all traces of moisture have to be»excluded, since they would 
cause a turbidity due to: silica, ‘The arrangement was that of Noddack. 
Keeping the chlorine concentration. constant and»'varying: the concen- 
trations of the bromine: and ‘silicon “compounds, the «author observed 
to-his surprise that the yield»of bromine per unit time increased as the 
dilution increased. He concluded that the SiClj is not concerned with the 
reaction and that the bromine liberated isithe new light-absorbing com- 
_ ponent: The rate of the reaction (as expressed above) is independent 
of the concentration of the trichlorobromomethane, at least down to 
dilution with 60 times: the diluent SiCly and: 80 times the diluent CCl, 
when the ‘latter is thoroughly purified.: Pure: €Cly is not am‘acééptor 
for chlorine; when radiated upon, and the contrary’ observations of 
Plotnikov ‘and of *Noddack are: ascribed to traces ‘of impurities.’ ‘The 
‘primary reaction consists in the absorption of 
dark thé’energy acquired’ by the then’ activated’ is transferred to the 
trichlorobromomethane orto ‘the dissolvéd oxygen; the ‘part played by 
oxygen’ (some of the’ Sélutions’ Were ‘saturated with: ‘air) is being 
investigated. The reaction + 2CCl,Br = 2COCly + + 

ceeds” also"in “the 200° at ‘a fair rate ; “it 
_the’action of light on’the bromine ; this auto-setisibilisation is 
of the concentrations of the and of oxygen in ‘solutions’ ‘ot 
-CCly aiid ‘follows’ Einstein’s’ law’ equivalence; one molecule of 
corresponding: to’ one inde; endénce' ‘of the light 
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actions from the concentration of the active components further suggests 


(Am. Chem. Soc., J. 45. pp. 606-614, March, 1923.)—From, the | 
oe: theory the following equation is. derived for the rate of reaction | 
of, a unimolecular reaction : N = NVRT/Eor . e~®/T, where N is 
the number of molecules possessing vibrational energy in excess of the 
critical amount, and the other terms have their usual significance)! In 
the two ‘cases where data are available, namely’ the’ vaporisation \of 
mercury [Menzies, Abstract 239 (1920)] and the decomposition of ni 
pentoxide (Daniels and Johnston, Am. Chem. Soc.,: J. 43. p: 53,1921), 
the equation iia results which are: nr as accurate as the data 
themselves. 


1689. Hydration of Acoli ama ‘Acide the "Factors 
Determining the Activity of the Hydrogen Ion. W. C. M. Lewis, D. E. 
Merriman and T. Moran. (Am. Chem. Soc.,.J. 45. pp, 702-712, 
March, 1923.)—The results are given of experimental determinations of 
the activity of the hydrogen ion (produced from acetic acid) in presence 
of various amounts of sucrose. The activity of the hydrogen ion. may 
be accounted for completely by assuming that acetic acid is hydrated — 
to ‘the extent of 3 molecules of water per molecule of acid; and:then 
identifying activity with the concentration of the hydrogen ‘ion per unit 
of free water space in the sucrose solution. The change in the: activity 
of hydrogen ion (produced from hydrochloric acid) in the presence of 
sucrose ¢annot be accounted for by a space correction alone. In’ this 
case the heat of dilution of the ion must be considered, and it is shown 
that, by combining the two above factors it is possible to account for 
80-90 % of the observed activity ; no definite conclusion is arrived at 
as to the causes of the excess activity observed’; this excess. might, -how- 
ever, be attributed to an increased. ionisation of the acid, this being a 
modification of a.suggestion made by Scatchard: The average degree 
of hydration of hydrogen chloride: between. 0-1N and 1-2 concen- 
tration has been calculated by an examination of the ‘kinetics:of the 
inversion of sucrose by this acid, 


1690.. Butiiention Zine ‘means: Silver Nitrate. 

Miller, (Zeits.. Elektrochem. 29. pp. 49-53, Feb. 1, 1923.)—Zine 
maybe estimated by a. method analogous ‘to that used for nickel and 

cobalt, After. addition of excess of potassium cyanide to the zinc 
solution, the excess of cyanide is determined by titration with N/10 silver 
nitrate: solution, a silver wire being used. as indicator electrode;: Any . 
however, inapplicable to lead, or P. 


1691, I wilicajor im) Titration. Ww. Bottger. Elektro. 
chem. 29.. pp...98-100, March 1, 1923... Paper read. before the,Deut. 
Bunsen-Gesell., Leipzig, Sept.,. 1922. )—Preliminary communication on 
experiments by..A.. Richter on the.elimination. of, the indicator error 
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‘that indicators: like dimethylamino azobenzene; which is 
used in the determination of the concentration of. the hydrogen’ ions, 
are insensitive to carbon dioxide ; but there may be need for a:positive 
H. 

by, Calcium Hydroxide.. G. L. Wendt H. 
J. 45. PP. 881-887, ‘April,. 1923.) 


April ] 


1694. Electvomeivic Titralion of in 
copper H. H. Willard and F. Fenwick, ‘Chem: 
J. 45. Pp. 933-939, April, 1923.) 


ver Electrolyte: Cells, Re 5, Mckay: 
(Am. Electrochem: Soc., Trans. 41. pp. 201-211 ; Disc.; 211-215, 1022:)— 
Calculations of the ‘eam. ‘generated on: metal electrodes of the same 
metal by different concentrations of copper sulphate ‘are given. ‘Also, 
the results of determinations showing greatly accelerated’ corrosions of 
homogeneous metal in acid solution, due to 


64-79, Feb. 1, 1923.)—With the cell H, Hg, composed’ of two 
parts, each containing a platinised electrode, and with. currents’ of 
hydrogen and chlorine’ passed through the two parts respectively; currents 
of the order 107? ampere per sq. cm. are obtainable without excessive 
polarisation The electromotive activity proceeds quantitatively with 
formation of hydrochloric ‘acid’ which, in accordance with the difference 
between the transference numbers of H* and Cl’, accumulates to a far 
greater extent:in the chlorine than im the hydrogen compartment: ‘ea 
other conditions remain constant, ‘rise of temperature is accompanied 
by increase in the terminal p.d. of the cell, this being continued to a 
temperature’ whichis: the higher the greater the .current taken from 
the cell. At temperatures above 80°, however, this p.d: falls when the — 
current.is large, the diminution in concentration of the gases diminishing 
the velocity: of their. electromotive reactions more strongly: than. this 
is raised by the rise in-temperature, . The velocity of the. electromotive 
reaction of the chlorine. is:very high. and independent of the character 
of: the -electrodes, whilst with the hydrogen a high velocity. of reaction 
is attained only with the help of the catalytic/action. of platinum, and 
even then marked polarisation occurs with higher currents. The electro- 
motive activity of the hydrogen is restricted mainly to the thin layer 
of’ the electrolyte’ covering the surface of theelectrode protruding: into 
the gasspace, In view of the necessity of using platinised hydrogen 
electrodes and of keeping:a rapid. current of hydrogen passing through 
the cell, the preparation of hydrochloric acid its constituent elements 
in a-galvanic cell, with simultaneous: generation of electrical energy, is: 
isia and suitable process, oe, 
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1697, of Proteins. T. Svedberg: E.R. Jette. 
(Am. Chem. Soc., J. 45. pp. 945-957, April, 1923.)—A: method of deter- 
mining the rate: of migration of the protein particle under the: influence 
of an electric field is described. ‘The method depends:on the fact that 
undef illumination by ultra-violet light, proteins fluoresce. . The 
fluorescence may be photographed and the positions of the boundaries 
of the protein sol measured on the ‘photographic plate. Photogtaphs 
are given showing the effect of changing‘the hydrogen: ‘ton concentration 
egg-albumen sol on its rate of migration’ ©) FL J.B. 


1698. "Deformation of Gels by ‘the Action of: an ‘Electric Cu ent, F, 
Michaud. (Comptes Rendus, 176. pp. 1217-1219, ‘April’ ‘30, 1928.) — 
Gels of various types, when placed between two electrodes and sub 
to.an electric current, contract at the anode and swell at the kathode. 
The deformation appears to. be. related to electrical endosmose. whereby 
water incorporated in the gel is conveyed in the direction of the current, 
i.e. leaving the anode and collecting at the kathode. Electrical endosmose 
is also obtained with a septum of gelatin. .A plate of agar gel suspended 
in water and attached:to an arm of.a balance contracts. when the gum 
‘is connected as anode and expands when joined as kathode. . This effect 
by. coating a metal wire with a thin, film of the gum. 

The observed phenomena support the view that gels are formed of 
layer is formed on the partitions. If the channels have a smaller diameter 
than the thickness of the electrical double layer, only the (negative) 
charges adhering to the partitions can penetrate into: the interior\of the 
gel while the positive remains outside. This effect: explains the’ property 
of swelling and the above deformation: phenomena on applying a p.d. 


_ ‘On altering the concentration of the H: ions, the: charges are modified 


or even reversed in accordance with the known influence of acids and 
bases on the swelling of gelatin., Agar gel<is found to contract in an 
acid and swell in an alkaline medium, but «the inversion point occurs 
at a high » ‘acid: cencentration instead: of ‘when nearly: neutral as with 
gelatin: The electrical: properties observed are considered. have a 
= 
- ments. W.€. Moore. (Am. Electrochem. Soc.) Transi4). pp. 137-145 ; 
Dise., 145-149, 1922.)—It is pointed out'that, in many biological systems, 
hydrogen ion regions are ofmore importance than’ actual hydrogen ion 
concentrations. Finally, a plea is made to’ express hydrogen ion con- 
centrations in any one set of measurements’ in’ terms of a common 
denominator instead of as “ — some- 
1700. Electrolytic of Water ‘Salt Solutions: 
E. Linde.: Elektrochem....29. pp. 163-168, 
April '1; 1923.)++To, determine the dissociation of water in: concentrated 
solutions, Palmaer and Melander: @bid: 21. p. 418,01915) measured: the 
-emmnf. of two hydrogen electrodes: in’ concentration :cells.either of LiCl 
or of:CaGly.. If the concentrated: and the diluted salt solutions had. the 
‘same viscosity, the liquid potentials should»: vanish::when, the liquids 
‘Had! ithe same conductivity thongh. different:. Palmaer 
VOL, XXVI.—A.—1923. BEG 
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recognised. the need rection which the author applies 
having, with the aid of-an Ostwald viscosimeter, determined the-viscosity 
of Solutions of these two salts at higher concentrations than Hosking 
[Abstract 1754 (1904)] and Sachanov [Abstract 2011 (1913)] had:investi- 
gated: ‘The product of conductivity and viscosity (expressed as.a function 
of the concentration) is found to increase steadily: with: incteasing .con- 
centration ;''so far as they go, the previous ‘viscosity values are confirmed. 
In the dase ‘of LiCl the. viscosity curve is rectilinear up to concentrations 
of 30% and more, whilst the conductivity maximum is already reached 
near 22%. -It proved impossible to find two solutions of the:same salt 
having differént concentrations but the samé degree of ionisation. But 
the. viscosity corrections required are not. large. Applying.these cotrec- 
tions the author calculates the hydrogen-ion concentration for the two 
salt solutiéhs‘by Nernst’s formula: In both salts’ 

Electrolytic of: Alkali Chlorate “with: 
deh -G. Grube “and F. Pfunder.) (Zeits): Elektrochem,: 
150-163, April 1,:1923.)}—Technically the anodes of magnetite (ferrous- 
ferric’ iron oxide) of the Griesheim-Elektron Co. are used. in the «place 
of the original’ platinum anodes. ‘With these, chlorate of: over 
80 % are claimed to be realised ; but Foerster and Young, and Miller 
and obtained better yields with anodes of platinum and also 
graphite» The author -used Griesheim-Elektron: anodes, cylinders of 
1¥6-em. in lengths of 12 cm: They were slightly-:attacked, 
i y at high current-densities; at the recommended density, 
owever, the dissolved iron hydroxide remained’ ‘colloidal, dnd ‘the 
electrode loss in 1000 hours was insignificant:’ The best chlorate yields 
of 85°to 90% ate obtained ‘at an anddic current-density of 0-01 to 
0-015 amp./sq. cm. and 60 to "70°C. in slightly acid saturated solution 
of’ sodium chloride, ‘kept acid by ‘occasional ‘addition ‘of ‘hydrochloric 
acid. In neutral solution the’ yield is poorer than with platinum anodes, 
because’ OH’ ions are discharged in addition : ‘to chlorine ‘and: chlorate, 
and the hypochlorous acid is catalytically decomposed ‘by ‘the iron oxides. 
The’ electrolysis of alkaline hypochlorite and ‘of the ‘free hypochlorous 
acid with magnetite électrodes shows that the mechanism ‘of the chlorate 
formation is the same as with platinum anodes. In neutral cold’solution 
the ‘chief reaction is ‘the anodic formation of chlorate according: ‘to 
6C10’ + 3H,0 + 6@ —> 6H + 2C103 + 30, whilst in acid watm 
solution the chlorate is mainly formed secondarily to 


9702. Blecteolytic Alkali: from: by Superposed 
Alternating Currents. 'G.'Grubé: and H. Metzger; (Zeits. Elektro- 
chem. 29. pp. 100-105, March I, 1923. Paper read beforethe Deut: 
Bunsen-Gesell:, Leipzig, Sept., '1922.)—Anodically polarised electrolytic 
manganese dissolves in caustic soda: with valencies: 2; 3, 6,7. 3 
valencies are only’ observed under: special: conditions [Abstract 1496 
(1923)] ;: as a rule, manganate and permanganate are formed, the latter 
by fusing ‘the dioxide with potash and 
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manganate, and not by tive jut of 
nianganese (Lorenz). The latter process has, however, been taken up 
in America during the war [Henke and Brown, Abstract 965 (1921)) 

with ferro-mangahese or impure manganese: The authors use pure 
electrolytic manganese. At ordinary temperature the yield of perman- 
ganate, with direct current in potassium carbonate, is low (29% max.). 
When a.c; is superposed on the anode, the yield is little improved (up 
to 32%) ‘and ‘only with medium ac; densities, whilst’ high densities 
actually lower the yield. The favourable effect’ of the a.c. is due to its 
counteracting the depletion of alkali at the anode ; at higher a.c. density 
the: depolarisation and ‘the formation of There 


4703. Blectvolylic Proparition Ortho-Amidophenol: we 
and J. C. Warner. (Am, Electrochem: Soc.;'Trans. 41. pp. 225-238; 
1922.)—A brief summary is given of the published work on the electro- 
lytic preparation of ortho-amidophenol. reductions of’ ortho- 
nitrophenol' to ortho-amidophenol were carried: out ‘in ‘caustic. soda 
solutions and at a copper gauze kathode. Tabulated results of experi- 
ments are given which show the effect of current-density, concentration 
of caustic: soda’ and ortho-nitrophenol in the kathode. liquor, and. 
of temperature at different current-densities on‘ current efficiency and 
material yield. The tabulated results are also expressed graphically 
by curves. The quantity of amine produced. was determined by a 
method involving diazotisation with standard sodium nitrite. AUTHORS, 


1704. Preparation of Tin F. Paneth. 
(zeits. Elektrochem. 29, pp. 97-98, March 1, 1923. Paper read before 
the Deut. Bunsen-Gesell., Leipzig, Sept., 1922.)—The yields of chemical 
methods {Abstract 1866 (1921)] being very poor, the author tried other. 
‘methods. The glow discharge between tin electrodes in diluted. hydrogen 
gave a little tin hydride, but only in the presence of some hydrocarbon, 
which made the preparation | of a pure product impossible. ; Discharges 
in liquid hydrogen, with wire electrodes dipping into the liquid, -were 
tried with lead and antimony ; ; no hydride was formed, though F. Fischer 
had prepared nitrides in this way (in liquid nitrogen). Generation of 
hydrogen at kathodes of the metal (Ernyei’smethod, 1900) failed with 
When spark discharges were superposed. on the continuous current, 


some tin hydride was formed, but the yield. was very low, °More satis. - 


factory is electrolysis of a tin sulphate solution with electrodes of lead 
(or mercury) at ‘which hydrogen is liberated under supertension ; the 


1708. of Acelie Acid by Commutated Divect Currents. 
Optical Sensibilisation:: Baur. (Zeits. Elektrochem. 29. pp. 105-110, 
March 1, 1923) Paper'read before the Deut. ‘Bunsen-Gesell,; Leipzig, 
Sept., 1922.)—The investigation ‘is 'to' support the author’s theory of 
_ optical’ sensibilisation. Optically-sensibilised substances undergo photo- 

lysis ‘when radiated’ upon ih the’ presence of sensibilisators; the latter 
néed not suffer any permanent chemical: change; but ‘fare only modified 
into“a Bohr state which ‘contains: the additional-quantum hy of absorbed 
energy. Photolysis‘ and ‘electrolysis are closely interrelated; both jare 
oxidation-reduction processes Abstract 233 the emf. coming 
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into play corresponding to the Av. tin 


(CH, 4 COg), the first products would be the same as in the electrolysis 


and they. would then react upon one ‘another. These first “products 
are the ions of acetate and hydrogen ; both change at once, the products 
being ethane, ‘carbon dioxide and hydrogen, and even strong Stirring 
‘would not carry the one product over to. the other electrode so as to 
cause interreaction. But this might be effected by rapid alternating 
‘current pulses; provided some one of the products ‘have a’ sufficiéntly 
long ‘life. The question of the possible intermediate products has’ been 
much contested since Kolbe first electrolysed acetates in’ 1849, ‘The 
author finds that methane is actually formed by commutated direct- 


current pulses, and he assumes that acetyl peroxide is ‘an intermediate 
_ product capable of existing for a small'fraction of a second.. Alternating- 


current electrolysis is not suitable, because’the’ liberation of the anodic 
ion tequires a certain supertension and it takes time to render the anode 


passive. The commutator arrangement is that which Leblanc used in _ 


his passivity Tesearch. In photolysis the anode and kathode reactions 
proceed simultaneously and within molecular ranges. It is concluded 


that electrolysis with smooth platinum electrodes of potassium acetate, 


mixed with acetic acid, by current. pulses (20 to 70 per second 


carbon dioxide, and hydrocarbons, viz: 


hane and ethane in about equal proportions: Reference-‘is also 
wieaboehaucicbnnenaumabed and ‘to the researches ‘by the author 


and A, Rebmann on ‘the photolysis of water, carbon, dioxide; and 


1088). 9 | HB. 


of Quinone. to. Hydroquinone,.. A.. Seyewetz and. G,. Miodon.. (Soc, 


chim. de France, Bull, 33. pp...449-458, April, 1923.)--An. investigation 
is made of the: most ye eg conditions. for the.oxidation of benzene 


quinone, and for the reduction, of quinone.to- hydroquinone by. kathodic 
_hydrogen,. The. anode used. consists in all. cases. of.a cylinder. of sheet 


lead perforated with holes.and surrounded by a;porous.diaphragm. cell, 


_An important..catalytic action..is exerted by the layer of lead peroxide 
which, forms on the surface of the anode at the expense of. sulphate 


dissolved in the electrolyte. It is advantageous to submit the. electrodes 


occasional reversals of current in order to. form a spongy surface. 


current; density .can..be. varied within. the. limits between 3 and 


5. amps, per dem.? and 5 to 50 amps. per litre of emulsion...The most 


suitable, electrolyte. is an emulsion of benzene in 25 % sulphuric. acid 
solution, together with 33 % of acetic acid.. In, presence of lead peroxide 
the. current yield . of. quinone, under. the ,most..favourable. conditions 
to 65.% while, in, absence of lead peroxide, this. did not exceed 
“25%. A. diminution. or increase of the sulphuric acid: beyond this 

portion causes.a rapid fall in the yield. ‘The dispersion of the benzene 


effected by projecting the electrolyte by: means of a. helical stirrer 
against. the, anode surface, The use of protective colloids to stabilise 


the emulsion, causes a fall in efficiency... The temperature is one of the 
most important factors and. allows. the.nature,and. proportion of. the 
different products of oxidation to be varied, A temperature of 24~35° C. 
gives the highest yield of quinone in the case of the electrolyte mentioned, 


_ while, at higher temperatures, the ee, of oxalic acid increases. 
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The substances tried as catalysts include, in the order. of their activity, 
compounds of Pb, Ag;V, Ce, Mn, and Fe, The yield ‘of quinone. falls 
rapidly. with ‘its increasing content in the benzene, while the formation 
- of oxalic acid, increases, Though the solubility of quinone amounts. to 

5 %.at 20° C., the fall in efficiency does not permit the concentration 
formed. 

_ A continuous quinone formed at 
is allowed to circulate to the kathode,.where it is reduced to hydroquinone 
which. is-insoluble in. benzene and is thus readily removed from solution 
in. the electrolyte. . This reduction is practically quantitative when the 
benzene solution is emulsified in an electrolyte identical with that utilised 
for the oxidation and maintained at a temperature of 40° C. The presence — 


Physik, 14. 1, pp. 14-18, 1923,)——An investigation is: made of a resistance 
phenomenon shown ‘by tungsten when employed as anode during electro- 
lysis -with sulphuric acid solutions, The acid is employed’ in varying 
concentrations, with ‘potential differences of from 2 to 130 volts and with 
current, densities; The anode consists of a tungsten wire’ 
to:0+8 mm; thick; fastened at the’ end in a glass tube and. projecting 
beyond for 1 to. 2:cm. in the electrolyte. . The kathode consists of broad 
plates of some other metal. | With a pd. of 2 volts, a diminution of the 
current occurred after an interval of 5 to 15 mins., while with 60 volts, 
the current was almost completely arrested after 2; 5 sec. The length 
of this interval increased with increasing length of the exposed anode 
wire. Atlower voltages, tlie ‘résistance is found to be due to the forma- 
tion of the oxides WO, and W,0s, while at higher voltages the yellow 
oxide WO, is mainly formed. The formation of the’ higher oxide is 
accompanied by characteristic luminescence at the’ surface of the anode. 
With a potential of 60 volts an intermittent faint green glimmering’ is 
observed to surround the anode and at higher voltages ‘the luminescence 
becomes more stationary and permanent. The phenomenon ‘is also 
noticeable ‘with ‘alternating current when, by means of a rotating mirror, 
it is seen’ that the effect is only obtained during one phase of the cycle. 
With an electrolyte of nitric acid a sudden increase in potential is accom- 
panied by a sudden increase in luminosity which gradually diminishes 
_ to its former intensity. ‘With ‘copper sulphate, effects similar to’ those 
given with sulphuric acid are obtained. ‘The phenomiena ‘observed ‘with 
sodium hydrate, sodium * carbonate, and hydrochloric ‘acid ‘are also 
described. Th ‘some cases the luminescence is accompanied by’ a ‘hissing 
noise.’ The luminescence ‘which is attributed to the formation of 

at a potential of 60 volts is similar to the effect observed with the pyro- 
phoric’ oxide WOg when oxidised in air. An influence is exerted by 
the temperature produced at the surface of the anode through the Joule 
heat which, in some cases, causes particles of oxide to be detached, to 
form ‘a suspension, and by’ exposing a fresh electrode vem leads to 
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